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(57)  An input display control device (100) includes:
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three-dimensional curve; a character string acquisition
unit (10) for acquiring a character string; and a display
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information acquisition unit (9), in which when some of
the character objects for the characters included in the
character string acquired by the character string acqui-
sition unit (10) protrude out of a display area of a display
(32) since the length of the character string acquired by
the character string acquisition unit (10) is long, the dis-
play control unit (12) arranges some of the character ob-
jects for the charactersin a surrounding three-dimension-
al space of a three-dimensional space indicated by the
display area.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an input display control device, an input display control method, and an input
display system for displaying arranged character objects.

BACKGROUND ART

[0002] The following Patent Literature 1 discloses an input display control device for generating display information
for displaying a character string along a line such as a curve.

CITATION LIST

PATENT LITERATURE

[0003] Patent Literature 1: WO 2017/138076 A
SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] The input display control device disclosed in Patent Literature 1 generates display information for displaying a
character string in a display area of a display. However, when the input display control device disclosed in Patent
Literature 1 is applied to an input display control device for arranging character objects included in a character string in
a three-dimensional space, arrangement of the character objects is limited to the display area of the display. Since the
display area of the display has a size limitation, there has been a problem that all the character objects included in the
character string cannot be arranged.

[0005] The presentinvention has been made to solve the above problem, and it is an object to obtain an input display
control device, an input display control method, and an input display system capable of avoiding a situation in which all
the character objects included in the character string cannot be arranged.

SOLUTION TO PROBLEM

[0006] Aninputdisplay controldevice accordingtothe presentinvention includes: animage acquisition unitfor acquiring
an image of a three-dimensional space; a curve information acquisition unit for acquiring curve information indicating a
three-dimensional curve; a character string acquisition unit for acquiring a character string; and a display control unit for
generating display information for superimposing character objects that are objects indicating characters included in the
character string acquired by the character string acquisition unit on the image acquired by the image acquisition unit,
along a curve indicated by the curve information acquired by the curve information acquisition unit, in which when some
of the character objects for the characters included in the character string acquired by the character string acquisition
unit protrude out of a display area of a display since the length of the character string acquired by the character string
acquisition unit is long, the display control unit arranges some of the character objects for the characters in a surrounding
three-dimensional space of a three-dimensional space indicated by the display area.

ADVANTAGEOUS EFFECTS OF INVENTION

[0007] According to the present invention, the input display control device is configured so that when some of the
character objects for the characters included in the character string acquired by the character string acquisition unit
protrude out of the display area of the display since the length of the character string acquired by the character string
acquisition unitis long, the display control unitarranges some of the character objects for the characters in the surrounding
three-dimensional space of the three-dimensional space indicated by the display area. Thus, the input display control
device according to the present invention can avoid the situation in which all the character objects included in the
character string cannot be arranged.

BRIEF DESCRIPTION OF DRAWINGS

[0008]
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FIG. 1is aconfiguration diagramiillustrating an input display system including an input display control device according
to a first embodiment.

FIG. 2 is a hardware configuration diagram of the input display system according to the first embodiment.

FIG. 3 is a hardware configuration diagram of a computer when the input display system is implemented by software,
firmware, or the like.

FIG. 4 is a flowchart (part 1) illustrating an input display control method that is processing of the input display system
according to the first embodiment.

FIG. 5 is a flowchart (part 2) illustrating the input display control method that is the processing of the input display
system according to the first embodiment.

FIG. 6 is an explanatory diagram illustrating a character attribute table stored in a character management DB 2.
FIGS. 7A to 7D are explanatory diagrams illustrating an object existing in a three-dimensional space and an image
output from an image acquisition unit 71.

FIG. 8 is an explanatory diagram illustrating display processing when a curve image is output before a character
string indicating a voice recognition result is output.

FIG. 9is an explanatory diagram illustrating display processing when a character string indicating a voice recognition
result is output before a curve image is output.

FIG. 10A is an explanatory diagram illustrating that if the length of the curve is longer than the length of the character
string, all character objects included in the character string can be displayed superimposed on the curve image.
FIG. 10B is an explanatory diagram illustrating that if the length of the curve is shorter than the length of the character
string, some character objects included in the character string cannot be displayed superimposed on the curve image.
FIG. 11Ais an explanatory diagram illustrating position coordinates of the start end and the terminal end of a curve
used for calculation of a length L of the curve when the shape of the curve is a straight line.

FIG. 11B is an explanatory diagram illustrating position coordinates of the start end, the terminal end, and an
intermediate point of a curve used for the calculation of the length L of the curve when the shape of the curve is curved.
FIG. 12 is an explanatory diagram illustrating processing of an extension curve shape determining unit 14 of a
display control unit 12.

FIG. 13A is an explanatory diagram illustrating an example in which the shape of an extension curve is the shape
of the tangent at the terminal end of an original curve.

FIG. 13B is an explanatory diagram illustrating an example in which the shape of the extension curve has the same
curvature as that of the shape of an original curve.

FIG. 13C is an explanatory diagram illustrating an example in which the shape of the extension curve is a wavy line
shape having the same period as that of the shape of an original curve.

FIG. 13D is an explanatory diagram illustrating an example in which the shape of the extension curve is an arc shape.
FIG. 14 is an explanatory diagram illustrating processing of a curve extension unit 17 of the display control unit 12.
FIG. 15 is an explanatory diagram illustrating an example in which a display processing unit 18 cannot cause a
display 32 to display some of character objects included in a character string.

FIG. 16 is an explanatory diagram illustrating a display area of the display 32 and a non-display area that is an area
surrounding the display area.

FIG. 17 is a flowchart illustrating processing after the display processing unit 18 disposes a part of the character
string in the non-display area.

FIG. 18 is an explanatory diagram illustrating the character string of which selection is accepted by a character
string selection unit 18a.

FIG. 19A is an explanatory diagram illustrating movement of the character string in which the character objects are
displayed superimposed on a curve image.

FIG. 19B is an explanatory diagram illustrating an example in which the curve image is illustrated as an underline
of the character objects.

FIG. 20 is an explanatory diagram illustrating discarding of the character string acquired by a character string
acquisition unit 10.

FIG. 21 is an explanatory diagram illustrating an example in which a user uses an AR marker.

FIG. 22 is an explanatory diagram illustrating an example in which character objects arranged in the non-display
area is displayed on the display 32 due to that the character string is subjected to automatic line breaking at the
right end of the display area on the display 32.

FIG. 23 is a flowchart illustrating an input display control method that is processing of an input display system
according to a second embodiment.

FIG. 24 is an explanatory diagram illustrating an example in which character objects arranged in the non-display
area is displayed on the display 32 due to that the character string is subjected to automatic line breaking at the
right end of the display area on the display 32.

FIG. 25 is an explanatory diagram illustrating an example in which the display control unit 12 moves all objects in
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which some of character objects for characters are arranged in the non-display area to the display area, and causes
all the character objects included in the character string to be displayed on the display 32.

FIG. 26 is a flowchart illustrating an input display control method that is processing of an input display system
according to a third embodiment.

FIG. 27 is an explanatory diagram illustrating an example in which the display control unit 12 moves an entire
character string in which some of character objects are arranged in the non-display area, and then makes a line
break in the character string, thereby causing all the character objects included in the character string to be displayed
in the display area of the display 32.

FIG. 28 is an explanatory diagram illustrating an example in which the display control unit 12 causes all character
objects included in a character string to be displayed on the display 32 by reducing the sizes of the character objects.
FIG. 29 is a flowchart illustrating an input display control method that is processing of an input display system
according to a fourth embodiment.

FIG. 30 is an explanatory diagram illustrating an example in which the display control unit 12 increases the sizes of
character objects within a range in which the length of the character string is not longer than the length of the curve.
FIG. 31 is a configuration diagram illustrating an input display system including an input display control device
according to a fifth embodiment.

FIG. 32 is an explanatory diagram illustrating a table indicating a correspondence between "character string" and
"simple character string".

FIG. 33 is a flowchart illustrating an input display control method that is processing of an input display system
according to the fifth embodiment.

FIG. 34 is an explanatory diagram illustrating an example in which the display control unit 12 causes character
objects included in a character string after replacement processing to be displayed.

FIG. 35 is an explanatory diagram illustrating an example in which the display control unit 12 causes character
objects included in a character string to be displayed along curves indicated by each of a plurality of pieces of curve
information.

FIG. 36 is a flowchart illustrating an input display control method that is processing of an input display system
according to a sixth embodiment.

FIG. 37 is an explanatory diagram illustrating an example in which when a user performs operation of drawing a
plurality of lines and then the user makes an utterance, the display control unit 12 causes character objects included
in a character string to be displayed along curves indicated by each of a plurality of pieces of curve information.
FIG. 38 is an explanatory diagram illustrating an example in which when a user makes an utterance and then the
user performs operation of drawing a plurality of lines, the display control unit 12 causes character objects included
in a character string to be displayed along curves indicated by each of a plurality of pieces of curve information.
FIG. 39 is a configuration diagram illustrating an input display system including an input display control device
according to an eighth embodiment.

FIG. 40 is a hardware configuration diagram of the input display system according to the eighth embodiment.

FIG. 41 is an explanatory diagram illustrating an example of display processing in a display processing unit 53 of a
display control unit 51.

FIG. 42 is an explanatory diagram illustrating an example of display processing in the display processing unit 53 of
the display control unit 51.

FIG. 43 is an explanatory diagram illustrating an example of displaying character objects included in a character
string indicating a translation result.

FIG. 44 is an explanatory diagram illustrating an example of displaying character objects included in a character
string indicating a translation result.

FIG. 45 is an explanatory diagram illustrating an example of display processing in the display processing unit 53
when the display 32 includes two face-to-face screens.

FIG. 46 is an explanatory diagram illustrating an example of displaying character objects included in a character
string indicating a translation result.

FIG. 47 is a configuration diagram illustrating an input display system including an input display control device
according to a ninth embodiment.

FIG. 48 is a hardware configuration diagram of the input display system according to the ninth embodiment.

FIG. 49 is an explanatory diagram illustrating an example of processing of displaying character objects included in
a character string indicating a character recognition result.

FIG. 50 is a configuration diagram illustrating an input display system including an input display control device
according to a tenth embodiment.

FIG. 51 is an explanatory diagram illustrating an example of processing of displaying character objects included in
a character string indicating a translation result.
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DESCRIPTION OF EMBODIMENTS

[0009] Hereinafter, to explain the present invention in more detail, embodiments for carrying out the present invention
will be described with reference to the accompanying drawings.

First Embodiment.

[0010] FIG. 1 is a configuration diagram illustrating an input display system including an input display control device
according to a first embodiment, and FIG. 2 is a hardware configuration diagram of the input display system according
to the first embodiment.

[0011] InFIGS. 1 and 2, itis assumed that an input display control device 100 uses a touch panel as a pointing device
21. However, this is only an example, and the input display control device 100 can use a joystick, a pointing stick, a
touch pad, a stylus, a data glove, a trackball, a pen tablet, a mouse, a light pen, a joy pad, and the like.

[0012] Furthermore, a camera 70 is attached as an imaging device to the housing of the input display control device
100. The camera 70 images a three-dimensional space, and outputs an image that is a result of imaging the three-
dimensional space to the input display control device 100.

[0013] An image acquisition unit 71 is implemented by, for example, an input interface circuit 27 illustrated in FIG. 2.
The input interface circuit 27 includes, for example, a LAN port or a universal serial bus (USB) port.

[0014] The image acquisition unit 71 acquires an image of the three-dimensional space imaged by the camera 70,
and outputs the acquired image to the display control unit 12. Furthermore, the image acquisition unit 71 recognizes a
position where the input display control device 100 exists on the basis of the image of the three-dimensional space
imaged by the camera 70, and outputs position information indicating the position to each of the display control unit 12
and the locus determination unit 4.

[0015] An operation acceptance unit 1 is implemented by, for example, the pointing device 21 illustrated in FIG. 2.
The operation acceptance unit 1 accepts operation of drawing a line as user’s operation, and outputs a content of the
accepted operation to a locus determination unit 4.

[0016] A character management database (DB) 2 is implemented by, for example, a storage processing circuit 22
illustrated in FIG. 2. The character management DB 2 stores a character attribute table indicating a correspondence
between a character type, a character size, a character height, and a character width.

[0017] A character management unit 3 is implemented by, for example, a character management processing circuit
23 illustrated in FIG. 2. In the character management unit 3, a size of a character to be displayed on a display 32 is set
in advance. The character management unit 3 refers to the character attribute table stored in the character management
DB 2, outputs character attribute information indicating the character height corresponding to the character size to the
locus determination unit 4, and outputs character attribute information indicating the character height and the character
width corresponding to the character size to the input display control device 100.

[0018] The locus determination unit 4 is implemented by, for example, an image generation processing circuit 24
illustrated in FIG. 2. The locus determination unit 4 determines a locus of the line drawn by the operation accepted by
the operation acceptance unit 1. The locus determination unit 4 outputs, to the input display control device 100, curve
information indicating a three-dimensional curve generated on the basis of the position information of the input display
control device 100 and determined information, as information indicating the length, shape, and the like of a curve
representing the locus. The three-dimensional curve includes a line of any shape, such as a straight line or a bent line.
[0019] Furthermore, the locus determination unit 4 generates a curve image that is an image of the three-dimensional
curve representing the locus, and outputs the curve image to the input display control device 100. The curve image is
included in the curve information, and the locus determination unit 4 outputs the curve information including the curve
image to the input display control device 100.

[0020] A line width of the curve image corresponds to the character height indicated by the character attribute infor-
mation output from the character management unit 3.

[0021] A character string recognition unit 5 includes a voice detection unit 6, a voice recognition dictionary DB 7, and
a voice recognition unit 8. The character string recognition unit 5 outputs a character string indicating a voice recognition
result to the input display control device 100 as a character string to be displayed.

[0022] The voice detection unit 6 is implemented by, for example, a microphone 25 illustrated in FIG. 2. The voice
detection unit 6 detects user’s voice and outputs the detected voice to the voice recognition unit 8.

[0023] The voice recognitiondictionary DB 7 isimplemented by, for example, the storage processing circuit 22 illustrated
in FIG. 2. The voice recognition dictionary DB 7 includes, for example, an acoustic model in which acoustic characteristics
of phonemes that are small units of human utterance are described, and a recognition dictionary in which words for
voice recognition are described.

[0024] The voice recognition unit 8 is implemented by, for example, a voice recognition processing circuit 26 illustrated
in FIG. 2. The voice recognition unit 8 is equipped with a voice recognition engine for recognizing the voice detected by
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the voice detection unit 6.

[0025] The voice recognition unit 8 analyzes the voice detected by the voice detection unit 6, calculates acoustic
characteristics of the voice, and searches for a word having acoustic characteristics closest to the calculated acoustic
characteristics from the words described in the recognition dictionary of the voice recognition dictionary DB 7. The voice
recognition unit 8 outputs a character string indicating the word obtained by the search to the input display control device
100 as the character string indicating the voice recognition result.

[0026] The character string recognition unit 5 illustrated in FIG. 1 mounts the voice recognition dictionary DB 7 and
the voice recognition unit 8. However, this is only an example, and instead of the voice recognition dictionary DB 7 and
the voice recognition unit 8, the character string recognition unit 5 may be used in which a data transmission and reception
unit is mounted.

[0027] The data transmission and reception unit is a network communication device such as a network card capable
of transmission and reception of data with a voice recognition server (not illustrated) via a communication path such as
the Internet or a local area network (LAN). The data transmission and reception unit transmits data indicating the voice
detected by the voice detection unit 6 to the voice recognition server.

[0028] The voice recognition server is equipped with a voice recognition engine for recognizing voice, and when
receiving the data indicating the voice transmitted from the data transmission and reception unit, recognizes the voice
indicated by the received data and transmits the character string indicating the voice recognition result to the data
transmission and reception unit.

[0029] When the data transmission and reception unit receives the character string indicating the voice recognition
result transmitted from the voice recognition server, the data transmission and reception unit outputs the character string
to the input display control device 100.

[0030] Theinputdisplay control device 100 includes a curve information acquisition unit 9, a character string acquisition
unit 10, a character attribute information acquisition unit 11, the display control unit 12, and the image acquisition unit 71.
[0031] The curve information acquisition unit 9 is implemented by, for example, the input interface circuit 27 illustrated
in FIG. 2. The curve information acquisition unit 9 acquires the curve information output from the locus determination
unit 4, and outputs the acquired curve information to each of a length comparison unit 13, a shape determination
processing unit 16, a curve extension unit 17, and a display processing unit 18.

[0032] The character string acquisition unit 10 is implemented by, for example, the input interface circuit 27 illustrated
in FIG. 2. The character string acquisition unit 10 acquires the character string output from the voice recognition unit 8,
and outputs the acquired character string to each of the length comparison unit 13 and the display processing unit 18.
[0033] The character attribute information acquisition unit 11 is implemented by, for example, the input interface circuit
27 illustrated in FIG. 2. The character attribute information acquisition unit 11 acquires the character attribute information
output from the character management unit 3, and outputs the acquired character attribute information to the length
comparison unit 13.

[0034] The display control unit 12 includes the length comparison unit 13, an extension curve shape determining unit
14, the curve extension unit 17, and the display processing unit 18.

[0035] The display control unit 12 generates display information for superimposing, on the image acquired by the
image acquisition unit 71, character objects that are objects indicating characters included in the character string acquired
by the character string acquisition unit 10, along the curve indicated by the curve information acquired by the locus
determination unit 4. The display control unit 12 causes the image on which the character objects are superimposed to
be displayed in a display area of the display 32 in accordance with the generated display information. The display
information generated by the display control unit 12 is information for displaying the character objects for the characters
included in the character string acquired by the character string acquisition unit 10 superimposed on the curve image
included in the curve information acquired by the curve information acquisition unit 9.

[0036] Hereinafter, to simplify the notation of the description, "character objects indicating characters included in a
character string" may be described as "character objects included in a character string".

[0037] Upondetermining thatitis not possible to display character objects for some characters included in the character
string acquired by the character string acquisition unit 10 along the curve since the length of the curve indicated by the
curve information acquired by the curve information acquisition unit 9 is short, the display control unit 12 determines the
shape of an extension portion of the curve from the shape of the curve, and extends the curve. The display control unit
12 generates display information for superimposing the character objects for some characters on the image along the
curve of the extension portion, and causes the display 32 to display the character objects for some characters in ac-
cordance with the generated display information.

[0038] Furthermore, when some of the character objects for the characters included in the character string acquired
by the character string acquisition unit 10 protrude out of the display area of the display 32 since the length of the
character string acquired by the character string acquisition unit 10 is long, the display control unit 12 arranges some of
the character objects for the characters in a surrounding three-dimensional space of a three-dimensional space indicated
by the display area of the display 32.
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[0039] Hereinafter, the three-dimensional space indicated by the display area of the display 32 is referred to as "display
area", and the surrounding three-dimensional space of the three-dimensional space indicated by the display area of the
display 32 is referred to as "non-display area".

[0040] For example, when the user performs swiping on the display 32 toward the right end of the display area of the
display 32, if the right end of the curve indicated by the curve information is on the left side of the right end of the display
area of the display 32, the display control unit 12 can extends the curve toward the right of the display area.

[0041] However, when the length of the curve is shorter than the length of the entire character string even if the curve
is extended to the right end of the display area, some of the character objects included in the character string may
protrude out of the display area of the display 32. In this case, the right end of the curve indicated by the curve information
is further extended to the non-display area, and the character string is disposed along the extended curve.

[0042] Moreover,the display controlunit 12 displays the character objectsincluded in the character string superimposed
on the curve image, and then generates display information for erasing display of the curve image, and erases the curve
image in accordance with the generated display information.

[0043] The length comparison unit 13 is implemented by, for example, a length comparison processing circuit 28
illustrated in FIG. 2. The length comparison unit 13 compares the length of the curve indicated by the curve information
acquired by the curve information acquisition unit 9 with the length of the character string acquired by the character
string acquisition unit 10, and outputs a comparison result between the length of the curve and the length of the character
string to each of the shape determination processing unit 16 and the curve extension unit 17.

[0044] The extension curve shape determining unit 14 is implemented by, for example, a shape determination process-
ing circuit 29 illustrated in FIG. 2, and includes a curve storage unit 15 and the shape determination processing unit 16.
If the comparison result by the length comparison unit 13 indicates that the length of the curve is shorter than the length
of the character string, the extension curve shape determining unit 14 determines the shape of the extension curve that
is the curve of the extension portion from the shape of the curve indicated by the curve information acquired by the curve
information acquisition unit 9.

[0045] The curve storage unit 15 stores a plurality of curves having different shapes in advance. Note that, the plurality
of curves stored in the curve storage unit 15 includes not only a two-dimensional curve but also a three-dimensional
curve having a depth.

[0046] The shape determination processing unit 16 collates the shapes of the plurality of curves stored in the curve
storage unit 15 with the shape of the curve indicated by the curve information acquired by the curve information acquisition
unit 9, and selects the shape of the curve corresponding to the curve indicated by the curve information acquired by the
curve information acquisition unit 9 from the shapes of the plurality of curves stored in the curve storage unit 15. The
shape determination processing unit 16 determines the shape of the extension curve from the shape of the curve selected,
and outputs the shape-determined extension curve to the curve extension unit 17.

[0047] The curve extension unit 17 is implemented by, for example, a curve extension processing circuit 30 illustrated
in FIG. 2. If the comparison result by the length comparison unit 13 indicates that the length of the curve is shorter than
the length of the character string, the curve extension unit 17 adds the extension curve whose shape is determined by
the extension curve shape determining unit 14 to the terminal end of the curve indicated by the curve information acquired
by the curve information acquisition unit 9.

[0048] The display processing unit 18 is implemented by, for example, the display processing circuit 31 illustrated in
FIG. 2. The display processing unit 18 includes a character string selection unit 18a, an outline addition unit 18b, and a
character string moving unit 18c.

[0049] The display processing unit 18 generates display information for superimposing, on the image acquired by the
image acquisition unit 71, the character objects included in the character string acquired by the character string acquisition
unit 10, along the curve indicated by the curve information acquired by the curve information acquisition unit 9. The
display processing unit 18 causes the display 32 to display the image on which the character objects are superimposed
in accordance with the generated display information.

[0050] Furthermore, if the comparison result by the length comparison unit 13 indicates that the length of the curve is
shorter than the length of the character string, the display processing unit 18 generates display information for super-
imposing, on the image, some of character objects for characters that cannot be displayed superimposed on the curve
image along the extension curve added by the curve extension unit 17. The display processing unit 18 causes the display
32 to display the image on which some of the character objects for the characters are superimposed in accordance with
the generated display information.

[0051] Moreover, after causing the display 32 to display the character objects included in the character string, the
display processing unit 18 generates display information for erasing the display of the curve image, and causes the
display 32 to erase the curve image in accordance with the generated display information.

[0052] The character string selection unit 18a is implemented by, for example, the pointing device 21 illustrated in
FIG. 2. The character string selection unit 18a accepts selection of the character string in which some of the character
objects for the characters are arranged in the surrounding three-dimensional space. For example, when a user’s contact
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time with respect to a character object superimposed on the image, among the character objects included in the character
string in which some of the character objects for the characters are arranged in the surrounding three-dimensional space,
is longer than a threshold value, the character string selection unit 18a accepts selection of the character string. The
threshold value may be a value stored in an internal memory of the character string selection unit 18a, or may be a value
externally given.

[0053] The outline addition unit 18b is implemented by, for example, the image generation processing circuit 24
illustrated in FIG. 2. The outline addition unit 18b adds, to contours of character objects included in the character string
of which selection is accepted by the character string selection unit 18a, outlines of a color different from that of the
character objects.

[0054] The character string moving unit 18c is implemented by, for example, the pointing device 21 illustrated in FIG.
2. The character string moving unit 18c accepts movement of the character string of which selection is accepted by the
character string selection unit 18a.

[0055] When the character string moving unit 18c accepts movement for arranging all the character objects included
in the character string of which selection is accepted by the character string selection unit 18a in the three-dimensional
space indicated by the image acquired by the image acquisition unit 71, the display processing unit 18 generates display
information for superimposing, on the image, character objects for all the characters included in the character string.
[0056] Furthermore, when the character string moving unit 18c accepts movement for moving all the character objects
included in the character string of which selection is accepted by the character string selection unit 18a outside the image
acquired by the image acquisition unit 71, the display processing unit 18 discards the character string acquired by the
character string acquisition unit 10.

[0057] A character string temporary save unit 19 is implemented by, for example, the storage processing circuit 22
illustrated in FIG. 2. The character string temporary save unit 19 temporarily saves the character string acquired by the
character string acquisition unit 10.

[0058] InFIG. 1, each of the operation acceptance unit 1, the character management DB 2, the character management
unit 3, the locus determination unit 4, the character string recognition unit 5, the curve information acquisition unit 9, the
character string acquisition unit 10, the character attribute information acquisition unit 11, the length comparison unit
13, the extension curve shape determining unit 14, the curve extension unit 17, the display processing unit 18, the
character string temporary save unit 19, and the image acquisition unit 71 that are the components of the input display
system, is implemented by dedicated hardware as illustrated in FIG. 2. That is, the input display system is assumed to
be one implemented by the pointing device 21, the storage processing circuit 22, the character management processing
circuit 23, the image generation processing circuit 24, the microphone 25, the voice recognition processing circuit 26,
the input interface circuit 27, the length comparison processing circuit 28, the shape determination processing circuit
29, the curve extension processing circuit 30, the display processing circuit 31, and the display 32.

[0059] Here, examples of the storage processing circuit 22 include a nonvolatile or volatile semiconductor memory
such as random access memory (RAM), read only memory (ROM), flash memory, erasable programmable read only
memory (EPROM), and electrically erasable programmable read only memory (EEPROM); a magnetic disk, a flexible
disk, an optical disk, a compact disk, a mini disk, a digital versatile disc (DVD), and the like.

[0060] Furthermore, examples of the character management processing circuit 23, the image generation processing
circuit 24, the voice recognition processing circuit 26, the length comparison processing circuit 28, the shape determination
processing circuit 29, the curve extension processing circuit 30, and the display processing circuit 3 1 include a single
circuit, a composite circuit, a programmed processor, a parallel-programmed processor, an application specificintegrated
circuit (ASIC), a field-programmable gate array (FPGA), or a combination thereof.

[0061] Furthermore, the input display system is not limited to one in which the components each are implemented by
dedicated hardware, and the input display system may be one implemented by software, firmware, or a combination of
software and firmware.

[0062] Software or firmware is stored as a program in a memory of a computer. The computer means hardware for
executing a program, and examples of the computer include a central processing unit (CPU), a central processing device,
a processing device, an arithmetic device, a microprocessor, a microcomputer, a processor, a digital signal processor
(DSP), and the like.

[0063] FIG. 3 is a hardware configuration diagram of the computer when the input display system is implemented by
software, firmware, or the like.

[0064] When the input display system is implemented by software, firmware, or the like, the character management
DB 2, the voice recognition dictionary DB 7, and the character string temporary save unit 19 are configured on a memory
41 of the computer. Furthermore, a program is stored in the memory 41 for causing the computer to execute processing
procedures for the character management unit 3, the locus determination unit 4, the voice recognition unit 8, the curve
information acquisition unit 9, the character string acquisition unit 10, the character attribute information acquisition unit
11, the length comparison unit 13, the extension curve shape determining unit 14, the curve extension unit 17, the display
processing unit 18, and the image acquisition unit 71. Then, it is sufficient that a processor 42 executes the program
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stored in the memory 41.

[0065] FIG. 4 is a flowchart (part 1) illustrating an input display control method that is processing of the input display
system according to the first embodiment. FIG. 5 is a flowchart (part 2) illustrating the input display control method that
is the processing of the input display system according to the first embodiment.

[0066] Furthermore, FIG. 2 illustrates an example in which each of the components of the input display system is
implemented by dedicated hardware, and FIG. 3 illustrates an example in which the input display system is implemented
by software, firmware, or the like. However, this is only an example, and some components in the input display system
may be implemented by dedicated hardware, and the remaining components may be implemented by software, firmware,
or the like.

[0067] For example, it is possible to implement the operation acceptance unit 1 and the character string recognition
unit 5 by dedicated hardware, and implement the character management DB 2, the character management unit 3, the
locus determination unit 4, the input display control device 100, and the character string temporary save unit 19 by
software, firmware, or the like. However, the combination of dedicated hardware and software is arbitrary.

[0068] Next, the operation of the input display system illustrated in FIG. 1. will be described

[0069] The camera 70 images a three-dimensional space, and outputs an image that is a result of imaging the three-
dimensional space to the input display control device 100.

[0070] The image acquisition unit 71 acquires an image of the three-dimensional space output from the camera 70,
and outputs the acquired image to the display control unit 12 (step ST1 in FIG. 4).

[0071] Furthermore, the image acquisition unit 71 measures, for example, each of distances to a plurality of objects
existing in the image of the three-dimensional space. Any method may be used for measuring the distance to each
object, and for example, a method can be used of measuring the distance to the object on the basis of the focal length
of the camera 70, or infrared rays.

[0072] The image acquisition unit 71 recognizes a position in the three-dimensional space where the input display
control device 100 exists on the basis of the distances to the plurality of objects, and outputs position information indicating
the position to each of the display control unit 12 and the locus determination unit 4 (step ST2 in FIG. 4). Since the
processing itself of recognizing the position in the three-dimensional space where the input display control device 100
exists on the basis of the distances to the plurality of objects is a known technique, detailed description thereof will be
omitted.

[0073] FIG. 6 is an explanatory diagram illustrating the character attribute table stored in the character management
DB 2.

[0074] In the character attribute table of FIG. 6, for example, the character height and character width corresponding
to the character size are described for each character type. As the character type, Mincho typeface, Gothic typeface,
and the like are conceivable.

[0075] The character type and character size of the character to be superimposed on the image are set in advance
in the character management unit 3, and the character management unit 3 refers to the character attribute table stored
in the character management DB 2 and outputs character attribute information indicating the character height corre-
sponding to the character type and the character size to the locus determination unit 4. Furthermore, the character
management unit 3 refers to the character attribute table stored in the character management DB 2 and outputs character
attribute information indicating the character height and character width corresponding to the character type and character
size to the character attribute information acquisition unit 11 of the input display control device 100 (step ST3 in FIG. 4).
[0076] Forexample, if the character type of the character set in advance is "A" and the character size is "10", character
attribute information indicating that the character height is "5 mm" is output from the character management unit 3 to
the locus determination unit 4. Furthermore, character attribute information indicating that the character height is "5 mm"
and the character width is "5 mm" is output from the character management unit 3 to the input display control device 100.
[0077] Furthermore, if the character type of the character set in advance is "B" and the character size is "5", character
attribute information indicating that the character height is "2 mm" is output from the character management unit 3 to
the locus determination unit 4. Furthermore, character attribute information indicating that the character height is "2 mm"
and the characterwidth is "1.25 mm" is output from the character management unit 3 to the input display control device 100.
[0078] Upon receiving the character attribute information from the character management unit 3, the locus determi-
nation unit 4 sets the line width of a three-dimensional curve image to be generated to the line width corresponding to
the character height indicated by the character attribute information (step ST4 in FIG. 4).

[0079] Forexample, when the character height indicated by the character attribute information is "10 mm", if the upper
and lower margins of the character are set to "0.5 mm", the locus determination unit 4 calculates 10 + 0.5+ 0.5=11 =
(mm), and sets the line width of the curve image to "11 mm".

[0080] Here, the locus determination unit 4 provides margins at the upper and lower parts of the character, but the
margins do not have to be provided, and the character height indicated by the character attribute information and the
line width of the curve image may match without providing margins.

[0081] In the input display control device illustrated in FIG. 1, it is assumed that the pointing device 21 implementing
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the operation acceptance unit 1 is a touch panel. Thus, when the user performs operation of drawing a line on the touch
panel by using one’s finger or an input pen for the touch panel (in the case of step ST5: YES in FIG. 4), the operation
acceptance unit 1 accepts the operation of drawing the line (step ST6 in FIG. 4). The operation acceptance unit 1 outputs
a content of the accepted operation to the locus determination unit 4.

[0082] The content of the operation of drawing the line to be output is, for example, time-series data indicating a
continuous change of coordinates of a position of the finger or coordinates of a position of the input pen in contact with
the touch panel. Note that, the coordinates of the position are the position coordinates on the touch panel.

[0083] Upon receiving the content of the operation of drawing the line from the operation acceptance unit 1, the locus
determination unit4 determines the locus of the line drawn by the operation from the operation content (step ST7 in FIG. 4).
[0084] As described above, the content of the operation of drawing the line indicates the continuous change of the
contact position with respect to the touch panel, so that it is possible to determine the locus of the drawn line by connecting
the contact positions in the time series together.

[0085] Upon determining the locus of the drawn line, the locus determination unit 4 generates, as information indicating
the length of the three-dimensional curve representing the locus, the depth and shape of the curve, and the like, curve
information indicating the curve (step ST8 in FIG. 4).

[0086] The information indicating the depth of the curve is information regarding coordinates of a curve obtained by
adding the depth length set in advance to the position in the three-dimensional space of the input display control device
100 indicated by the position information output from the image acquisition unit 71. When, for example, the three-
dimensional curve image is to be disposed at a position at 2 cm from the display 32, the depth length set in advance is
2 cm. When the three-dimensional curve image is to be disposed at a position at 10 cm from the display 32, the depth
length is 10 cm.

[0087] The line width of the three-dimensional curve image is the line width set in step ST4 in FIG. 4, and in the above
example, the line width of the curve image is set to "11 mm", so that the locus determination unit 4 generates a curve
image having a line width of "11 mm" (step ST6 in FIG. 4).

[0088] The locus determination unit 4 outputs three-dimensional curve information including the three-dimensional
curve image to the curve information acquisition unit 9 of the input display control device 100.

[0089] When the voice detection unit 6 detects the user’s voice (in the case of step ST9: YES in FIG. 4), the voice
recognition unit 8 of the character string recognition unit 5 performs voice recognition processing using the voice rec-
ognition dictionary DB 7, thereby generating a character string indicating a voice recognition result (step ST10 in FIG.
4). The voice recognition unit 8 outputs the generated character string to the character string acquisition unit 10 of the
input display control device 100.

[0090] Since the voice recognition processing itself by the voice recognition unit 8 is a known technique, detailed
description thereof will be omitted, but for example, the following voice recognition method is conceivable.

[Voice recognition method]

[0091] The voice detected by the voice detection unit 6 is analyzed, acoustic characteristics of the voice are calculated,
and search is performed for a word having acoustic characteristics closest to the calculated acoustic characteristics
from the words described in the recognition dictionary of the voice recognition dictionary DB 7.

[0092] Then, a method of outputting a character string indicating the word obtained by the search as a character string
indicating a voice recognition result.

[0093] In the input display control device illustrated in FIG. 1, for convenience of explanation, it is assumed that the
user utters "Let’s go see the cherry blossoms when spring comes", and the voice recognition unit 8 outputs a character
string indicating "Let’s go see the cherry blossoms when spring comes".

[0094] When the three-dimensional curve information including the three-dimensional curve image is output from the
locus determination unit 4, the input display control device 100 causes the three-dimensional curve image to be super-
imposed on the image output from the image acquisition unit 71. Furthermore, the input display control device 100
causes the character objects included in the character string output from the character string recognition unit 5 to be
superimposed on the image.

[0095] Hereinafter, processing of the input display control device 100 will be specifically described.

[0096] FIGS. 7A to 7D are explanatory diagrams illustrating an object existing in the three-dimensional space and an
image output from the image acquisition unit 71.

[0097] FIG. 7Allustrates a state in which the object existing in the three-dimensional space is displayed on the display
32, and FIG. 7B illustrates a state of being in the middle of displaying a three-dimensional curve image. Furthermore,
FIG. 7C illustrates a state in which the three-dimensional curve image and character objects are displayed on the display
32, and FIG. 7D illustrates a display result of the character objects.

[0098] FIG. 8is an explanatory diagram illustrating display processing when a curve image is output before a character
string indicating a voice recognition result is output.
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[0099] FIG. 9 is an explanatory diagram illustrating display processing when a character string indicating a voice
recognition result is output before a curve image is output.

[0100] FIGS. 10A and 10B are an explanatory diagram illustrating the character objects to be displayed superimposed
on the curve image. FIG. 10A illustrates that if the length of the curve is longer than the length of the character string,
all the character objects included in the character string can be displayed superimposed on the curve image. FIG. 10B
illustrates that if the length of the curve is shorter than the length of the character string, some character objects included
in the character string cannot be displayed superimposed on the curve image.

[0101] FIGS. 11A and 11B are an explanatory diagram illustrating processing of the length comparison unit 13 of the
display control unit 12. FIG. 11A illustrates position coordinates of the start end and the terminal end of a curve used
for calculation of a length L of the curve when the shape of the curve is a straight line. FIG. 11B illustrates position
coordinates of the start end, the terminal end, and an intermediate point of a curve used for the calculation of the length
L of the curve when the shape of the curve is curved.

[0102] FIG. 12 is an explanatory diagram illustrating processing of the extension curve shape determining unit 14 of
the display control unit 12.

[0103] FIG. 13A is an explanatory diagram illustrating an example in which the shape of an extension curve is the
shape of the tangent at the terminal end of an original curve, and FIG. 13B is an explanatory diagram illustrating an
example in which the shape of the extension curve has the same curvature as that of the shape of an original curve.
[0104] FIG. 13C is an explanatory diagram illustrating an example in which the shape of the extension curve is a wavy
line shape having the same period as that of the shape of an original curve, and FIG. 13D is an explanatory diagram
illustrating an example in which the shape of the extension curve is an arc shape.

[0105] FIG. 14 is an explanatory diagram illustrating processing of the curve extension unit 17 of the display control
unit 12.

[0106] When the curve information acquisition unit 9 acquires the three-dimensional curve information due to that the
three-dimensional curve information is output from the locus determination unit 4 before the character string is output
from the voice recognition unit 8 of the character string recognition unit 5 (in the case of step ST11: YES in FIG. 5), the
display processing unit 18 of the display control unit 12 generates display information for superimposing the three-
dimensional curve image on the image. The display processing unit 18 causes the display 32 to display the image on
which the three-dimensional curve image is superimposed in accordance with the generated display information, as
illustrated in FIG. 7B (step ST12 in FIG. 5).

[0107] FIG. 7B illustrates the state of being in the middle of displaying the three-dimensional curve image.

[0108] For simplicity of explanation, when the three-dimensional curve image is represented in two dimensions, the
curve image displayed on the display 32 by the display processing unit 18 is as illustrated in step A of FIG. 8.

[0109] In the first embodiment, for convenience of explanation, it is assumed that the length of the curve is shorter
than the length of the character string indicating the voice recognition result since the length of the line drawn by the
user’s operation is short.

[0110] Note that, when the display processing unit 18 causes the curve image to be displayed, the entire curve image
may be displayed at the same time, but the curve image may be displayed by an animation in which the character string
to be displayed later is sequentially displayed from the beginning side.

[0111] For example, as illustrated in step B of FIG. 8, when the user makes an utterance of "Let’s go see the cherry
blossoms when spring comes" and thus the character string indicating "Let's go see the cherry blossoms when spring
comes" is output from the voice recognition unit 8, the character string acquisition unit 10 acquires the character string.
The character string acquisition unit 10 outputs the acquired character string to the length comparison unit 13.

[0112] The character attribute information acquisition unit 11 acquires the character attribute information output from
the character management unit 3 and outputs the character attribute information to the length comparison unit 13.
[0113] Upon receiving the character string indicating "Let’'s go see the cherry blossoms when spring comes" output
from the character string acquisition unit 10, the length comparison unit 13 refers to the character width indicated by the
character attribute information output from the character attribute information acquisition unit 11, and calculates the
length of the character string (step ST13 in FIG. 5).

[0114] Here, the character string output from the voice recognition unit 8 is "Let’s go see the cherry blossoms when
spring comes", and the number of characters in the character string is 16. Thus, if the character width indicated by the
character attribute information output from the character management unit 3 is, for example, "5 mm", the length of the
character string is 80 mm as indicated in the following equation (1).

Length of character string=5mmx 16 =80mm (1)

[0115] Next, the length comparison unit 13 calculates the length of the curve indicated by the curve information acquired
by the curve information acquisition unit 9 (step ST14 in FIG. 5).
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[0116] If the shape of the curve is a straight line as illustrated in FIG. 11A, the length L of the curve can be calculated
from position coordinates (Xs, Ys) of the start end and position coordinates (Xe, Ye) of the terminal end of the curve as
indicated in the following equation (2). In the case of the curve image displayed in step A of FIG. 8, the left end of the
curve is the start end of the curve, and the right end of the curve is the terminal end of the curve. These position
coordinates have the same unit as the unit for expressing the character width and the like. Here, mm is the unit.

0o
p—

LxJ(Ke~Xs)g+(‘1*’"emY$)g (

[0117] The equation (2) assumes that the curve is a two-dimensional curve for simplicity of explanation, but if the
curve is a three-dimensional curve, the length L of the curve can be calculated by using Z coordinate positions of the
start end and the terminal end of the curve.

[0118] The equation (2) indicates a calculation equation for the length L of the curve when the shape of the curve is
a straight line. However, this is only an example, and for example, if the shape of the curve is a curve as illustrated in
FIG. 11B, it is possible to calculate the length L of the curve by approximating the shape of the curve with straight lines
by using the position coordinates (Xs, Ys) of the start end and the position coordinates (Xe, Ye) of the terminal end of
the curve, and position coordinates (Xn, Yn) (n = 1, -, N: N is an integer of greater than or equal to 1) of multiple
intermediate points from the start end to the terminal end of the curve.

[0119] For example, when N = 2, the length L of the curve can be calculated from the position coordinates (Xs, Ys)
of the start end, the position coordinates (XI, Y1) of the intermediate point, the position coordinates (X2, Y2) of the
intermediate point, and the position coordinates (Xe, Ye) of the terminal end of the curve, as indicated in the following
equation (3).

L-..::J(Xl —~'X$)2+(Y1 ——YS)Z+J(X2—X 1)2+(Y2-YI)2

+J(Xe-—}{2)2+("¥e—‘£’2)2 (3)

[0120] In the equation (3), Xs < X1 < X2 < Xe,and Ys<Y1<Y2<Ye.

[0121] Although FIG. 10B illustrates an example of N = 2, it goes without saying that N may be set to greater than or
equal to 3, and the position coordinates (Xn, Yn) of many intermediate points may be used to improve the approximation
accuracy.

[0122] The equation (3) assumes that the curve is a two-dimensional curve for simplicity of explanation, but if the
curve is a three-dimensional curve, the length L of the curve can be calculated by using Z coordinate positions of the
startend, an intermediate point, and the terminal end of the curve. In this case, for the Z coordinate positions, Z coordinates
can be used of the positions in the three-dimensional space of the input display control device 100.

[0123] Note that, when the user inputs the curve without moving the position in the three-dimensional space of the
input cover control device 100, the Z coordinates do not change, so the length L of the curve can be obtained by using
the equation (3).

[0124] Upon calculating the length of the curve, the length comparison unit 13 compares the length of the curve with
the length of the character string (step ST15 in FIG. 5). The length comparison unit 13 outputs the comparison result
between the length of the curve and the length of the character string to each of the shape determination processing
unit 16 and the curve extension unit 17.

[0125] If the comparison result by the length comparison unit 13 indicates that the length of the curve is shorter than
the length of the character string (in the case of step ST16: YES in FIG. 5), the extension curve shape determining unit
14 determines the shape of the extension curve that is the curve of the extension portion, from the shape of the curve
indicated by the curve information acquired by the curve information acquisition unit 9 (step ST17 in FIG. 5).

[0126] Hereinafter, processing of determining the shape of the extension curve by the extension curve shape deter-
mining unit 14 will be specifically described.

[0127] The shape determination processing unit 16 collates the shapes of the plurality of curves stored in the curve
storage unit 15 with the shape of the curve indicated by the curve information acquired by the curve information acquisition
unit 9.

[0128] By collating the shapes of the curves with each other, the shape determination processing unit 16 identifies a
shape of a curve having the highest degree of match with the shape of the curve indicated by the curve information
among the shapes of the plurality of curves stored in the curve storage unit 15, and selects the shape of the curve having
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the highest degree of match. Since the processing itself of collating the shapes of the curves with each other and
identifying the shape of the curve having the highest degree of match is a known technique, detailed description thereof
will be omitted.

[0129] Upon selecting the shape of the curve as illustrated in FIG. 12 from the shapes of the plurality of curves stored
in the curve storage unit 15, the shape determination processing unit 16 determines the shape of the extension curve
from the shape of the curve selected.

[0130] For example, if the lengths of the plurality of curves stored in the curve storage unit 15 are sufficiently longer
than the curve representing the locus of the line drawn by the operation, a shape of a portion longer than the curve
indicated by the curve information in the shape of the curve selected is determined as the shape of the extension curve.
[0131] In the example of FIG. 12, as a curve representing the locus of the line drawn by the operation, the curve
representing the locus determined by the locus determination unit 4 is represented by a broken line. Furthermore, in the
example of FIG. 12, the selected curve having the highest degree of match is represented by a solid line, and the shape
of the extension portion of the curve represented by the broken line is the same as the shape of the curve represented
by the solid line.

[0132] In the first embodiment, an example is described in which among the shapes of the plurality of curves stored
in the curve storage unit 15, the shape of the curve having the highest degree of match with the shape of the curve
representing the locus determined by the locus determination unit 4 is selected, and the shape of the extension curve
is determined from the shape of the curve selected. However, this is only an example, and the shape of the extension
curve that is the curve of the extension portion may be determined by another method.

[0133] For example, a method is conceivable such as calculating a change tendency and the like of the curvature of
the shape of the curve representing the locus determined by the locus determination unit 4 and estimating the shape of
the extension curve from the change tendency of the curvature.

[0134] FIGS. 13A to 13D illustrate examples of determining the shape of the extension curve, and in FIG. 13A, the
shape of the tangent at the terminal end of the gently curved curve is the shape of the extension curve.

[0135] In FIG. 13B, since the curvature of the entire curve is constant, the curvature of the shape of the extension
curve is the same as the curvature of the shape of the original curve that is a curve representing the locus determined
by the locus determination unit 4.

[0136] In FIG. 13C, since the shape of the curve is a periodic wavy line shape, the shape of the extension curve is a
wavy line shape having the same period as that of the original curve.

[0137] In FIG. 13D, since the vicinity of the terminal end of the curve is curved in an arc shape, the shape of the
extension curve is an arc shape similar to that in the vicinity of the terminal end of the original curve.

[0138] When the extension curve shape determining unit 14 determines the shape of the extension curve, the curve
extension unit 17 extends the curve by adding the extension curve to the terminal end of the curve indicated by the curve
information acquired by the curve information acquisition unit 9 (step ST18 in FIG. 5).

[0139] In the example of FIG. 14, the length of the curve is 60 mm, the length of the character string is 80 mm, and
the length of the curve is 20 mm shorter than the length of the character string, so the curve is extended by 20 mm.
[0140] Whenthe curve extensionunit 17 extends the curve, the display processing unit 18 generates display information
for superimposing, on the image, "when spring comes" that are character objects that are not displayed since the curve
is short, among character objects for multiple characters included in the character string, along the curve of the extension
portion.

[0141] The display processing unit 18 causes the display 32 to display "when spring comes" that are the character
objects that are not displayed since the curve is short, along the curve of the extension portion, in accordance with the
generated display information, as illustrated in step D of FIG. 8 (step ST19 in FIG. 5). In step D of FIG. 8, the broken
line represents the extension curve that is a curve of the extension portion.

[0142] Here, the display processing unit 18 causes the display 32 to display the character objects that are not displayed,
along the extension curve added by the curve extension unit 17. However, this is only an example, and as illustrated in
the right figure in step D of FIG. 8, the display processing unit 18 may cause the display 32 to display the curve image
illustrating the extension curve, and display the character objects that are not displayed superimposed on the curve image.
[0143] Inthe example of step D in FIG. 8, the display processing unit 18 causes the display 32 to display the extension
curve, but since the extension curve is a virtual line, the display processing unit 18 does not have to cause the display
32 to display the extension curve.

[0144] Thedisplay processing unit 18 records information on a position in the three-dimensional space of the character
string indicating "Let’s go see the cherry blossoms when spring comes" output from the character string acquisition unit
10 (step ST20 in FIG. 5).

[0145] The information on the position in the three-dimensional space of the character string is calculated on the basis
of, forexample, the curve information acquired by the curve information acquisition unit 9 and information of the extension
portion extended by the curve extension unit 17. Since the processing itself of calculating the information on the position
in the three-dimensional space of the character string is a known technique, detailed description thereof will be omitted.
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[0146] By storing the information on the position in the three-dimensional space of the character string in this way,
even if the input display control device 100 is moved and the position of the three-dimensional space indicated by the
image acquired by the input image acquisition unit 71 changes, it is possible to fix a three-dimensional position of the
character string, and dispose the character string in the three-dimensional space in a layout desired by the user.
[0147] Furthermore, by sharing the stored information on the position in the three-dimensional space of the character
string with another input control device 100, it is possible to dispose the same character string at the same position in
the three-dimensional space by a plurality of the input control devices 100. As a result, the character string disposed at
the same position in the three-dimensional space can be shared among multiple users through the plurality of input
display control devices 100.

[0148] Here, for example, when the user performs swiping on the display 32 toward the right end of the display area
of the display 32, the right end of the curve indicated by the curve information is positioned at the right end of the display
area of the display 32. In this case, the curve extension unit 17 extends the curve to the non-display area existing on
the right side of the display area.

[0149] Then, the display processing unit 18 arranges some of character objects for characters included in the character
string in the non-display area that is the surrounding three-dimensional space of the three-dimensional space indicated
by the display area of the display 32, along the curve extended to the non-display area.

[0150] Descriptions will be given later of processing, by the display processing unit 18, of arranging some of the
character objects for the characters in the non-display area, and processing after some of the character objects for the
characters are arranged in the non-display area.

[0151] The display processing unit 18 causes the character objects for all the characters included in the character
string to be displayed superimposed on the curve image, and then generates display information for erasing the curve
image. The display processing unit 18 causes the display 32 to erase the curve image from the display 32 and display
only the character objects included in the character string in accordance with the generated display information, as
illustrated in step E of FIG. 8 (step ST21 in FIG. 5).

[0152] When causing the curve image to be erased, the display processing unit 18 may cause the entire curve image
to be erased at the same time, but may cause the curve image to be erased by an animation in which the character
string is erased in order from the beginning side.

[0153] Here, the display processing unit 18 displays the curve image, and the character objects for all the characters
included in the character string in an overlapping manner, and then erases the curve image after a certain period of
time. However, this is only an example, and the display processing unit 18 may erase the curve image immediately after
completion of the display of the character objects included in the character string.

[0154] Asillustratedin step A of FIG. 9, there is a case where the user makes an utterance before performing operation
of drawing a line, and thus before the curve information including the curve image is output from the locus determination
unit 4, the character string is output from the voice recognition unit 8 of the character string recognition unit 5, whereby
the character string acquisition unit 10 acquires the character string.

[0155] When the character string is output from the character string acquisition unit 10 before the curve information
including the curve image is output from the locus determination unit 4 (in the case of step ST11: NO in FIG. 5), the
display processing unit 18 stores the output character string in the character string temporary save unit 19.

[0156] Upon storing the character string in the character string temporary save unit 19, the display processing unit 18
waits until the curve information is output from the locus determination unit 4 (in the case of step ST22: NO in FIG. 5).
[0157] Atfterthat, when the user starts the operation of drawing a line and the operation of drawing the line is completed,
the curve information is output from the locus determination unit 4 to the display processing unit 18.

[0158] When the curve information is output from the locus determination unit 4 and thus the curve information is
output from the curve information acquisition unit 9 (in the case of step ST22: YES in FIG. 5), the display processing
unit 18 reads the character string stored in the character string temporary save unit 19. The display processing unit 18
generates display information for displaying the character objects included in the read character string superimposed
on the curve image, and causes the character objects included in the character string to be displayed superimposed on
the curve image in accordance with the generated display information, as illustrated in step B of FIG. 9. That is, the
display processing unit 18 causes the curve image, and the character objects included in the character string to be
displayed in an overlapping manner at the same position (step ST23 in FIG. 5).

[0159] However, in the example of FIG. 9, the length of the curve is shorter than the length of the character string
indicating the voice recognition result, so of the character string, the character objects for "Let’'s go see the cherry
blossoms" are displayed superimposed on the curve image, but the character objects for "when spring comes" are not
displayed superimposed on the curve image.

[0160] When causing the curve image and the character string to be displayed in an overlapping manner at the same
position, the display processing unit 18 may cause the curve image and all the character objects included in the character
string to be displayed at the same time, but may cause the curve image and the character objects included in the character
string to be displayed by an animation in which the character string is sequentially displayed from the beginning side of
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the character string.

[0161] Furthermore, the curve image, and the character objects included in the character string may be sequentially
displayed so that the curve image, and the character objects included in the character string well up from under the
user’s finger in accordance with swiping with the finger.

[0162] Note that, FIG. 8 illustrates an example in which the user performs swiping with the finger and then makes an
utterance, and FIG. 9 illustrates an example in which the user makes an utterance and then performs swiping with the
finger, but the swiping with the finger and the utterance may be performed at the same time.

[0163] Upon receiving the character string indicating "Let’'s go see the cherry blossoms when spring comes" output
from the character string acquisition unit 10, the length comparison unit 13 refers to the character width indicated by the
character attribute information output from the character attribute information acquisition unit 11, and calculates the
length of the character string (step ST13 in FIG. 5).

[0164] Furthermore, upon receiving the curve information acquired by the curve information acquisition unit 9, the
length comparison unit 13 calculates the length of the curve indicated by the curve information in accordance with the
above equation (2) or equation (3) (step ST14 in FIG. 5).

[0165] Upon calculating the length of the curve, the length comparison unit 13 compares the length of the curve with
the length of the character string (step ST15 in FIG. 5).

[0166] If the comparison result by the length comparison unit 13 indicates that the length of the curve is shorter than
the length of the character string (in the case of step ST16: YES in FIG. 5), the extension curve shape determining unit
14 determines the shape of the extension curve that is the curve of the extension portion, from the shape of the curve
indicated by the curve information acquired by the curve information acquisition unit 9 (step ST17 in FIG. 5).

[0167] When the extension curve shape determining unit 14 determines the shape of the extension curve, the curve
extension unit 17 extends the curve by adding the extension curve to the terminal end of the curve indicated by the curve
information acquired by the curve information acquisition unit 9 (step ST18 in FIG. 5).

[0168] In the example of FIG. 14, the length of the curve is 60 mm, the length of the character string is 80 mm, and
the length of the curve is 20 mm shorter than the length of the character string, so the curve is extended by 20 mm.
[0169] Whenthe curve extensionunit 17 extends the curve, the display processing unit 18 generates display information
for displaying "when spring comes" that are the character objects that are not displayed since the length of the curve is
short, along the curve of the extension portion.

[0170] The display processing unit 18 causes the display 32 to display "when spring comes" that are the character
objects that are not displayed, along the curve of the extension portion, in accordance with the generated display
information, as illustrated in step C of FIG. 9 (step ST19 in FIG. 5).

[0171] Here, the display processing unit 18 causes the display 32 to display the character objects that are notdisplayed,
along the extension curve added by the curve extension unit 17. However, this is only an example, and as illustrated in
the right figure in step C of FIG. 9, the display processing unit 18 may cause the display 32 to display the curve image
illustrating the extension curve, and display the character objects that are not displayed superimposed on the curve image.
[0172] The display processing unit 18 records information on a position in the three-dimensional space of the character
string indicating "Let’s go see the cherry blossoms when spring comes" output from the character string acquisition unit
10 (step ST20 in FIG. 5).

[0173] The display processing unit 18 causes the character objects for all the characters included in the character
string to be displayed superimposed on the curve image, and then generates display information for erasing the curve
image.

[0174] The display processing unit 18 causes the display 32 to erase the curve image from the display 32 and display
only the character string in accordance with the generated display information, as illustrated in step D of FIG. 9 (step
ST21in FIG. 5).

[0175] When the display processing unit 18 causes the curve image to be erased, the entire curve image may be
erased at the same time, but the curve image may be erased by an animation in which the character string is erased in
order from the beginning side.

[0176] Here, the display processing unit 18 displays the curve image, and the character objects for all the characters
included in the character string in an overlapping manner, and then erases the curve image after a certain period of
time. However, this is only an example, and the display processing unit 18 may erase the curve image immediately after
completion of the display of the character string.

[0177] In the input display control device 100 illustrated in FIG. 1, an example is illustrated in which the length of the
curve is shorter than the length of the character string indicating the voice recognition result. When the length of the
curve is longer than or equal to the length of the character string indicating the voice recognition result, the input display
control device 100 can cause the character objects for all the characters included in the character string to be displayed
superimposed on the curve image without extending the length of the curve.

[0178] Thus, if the comparison result by the length comparison unit 13 indicates that the length of the curve is longer
than or equal to the length of the character string (in the case of step ST16: No in FIG. 5), the processing of steps ST17
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to ST20 is not performed and the processing proceeds to step ST21, and the curve image is erased and only the character
string is displayed.

[0179] In the input display control device 100 illustrated in FIG. 1, the length comparison unit 13 assumes that the
characters included in the character string are not separated from each other and the length between the characters is
0 mm, and calculates the length of the character string by the equation (1). However, if the length between the characters
is greater than 0 mm, the length comparison unit 13 may calculate the length of the character string in consideration of
the length between the characters. For example, if the length between the characters is 0.5 mm, the length of the
character string is 87.5 mm as indicated in the following equation (4).

Length of character string= (5 mm x 16) + (0.5 mm x 15)=875mm  (4)

[0180] The equation (4) indicates a case where the number of characters in the character string is 16 and the character
width is "5 mm", as in the equation (1).

[0181] Next, descriptions of the processing, by the display processing unit 18, of arranging some of the character
objects for the characters in the non-display area, and the processing after some of the character objects for the characters
are arranged in the non-display area will be given.

[0182] For example, as illustrated in FIG. 15, when the user performs swiping on the display 32 toward the right end
of the display area of the display 32, the right end of the curve indicated by the curve information is positioned at the
right end of the display area of the display 32. FIG. 15 is an explanatory diagram illustrating an example in which the
display processing unit 18 cannot cause the display 32 to display some of the character objects.

[0183] In the example of FIG. 15, of a character string indicating "l will go to the pool tomorrow", character objects of
"tomorrow" are not displayed.

[0184] FIG. 16 is an explanatory diagram illustrating the display area of the display 32 and the non-display area that
is an area surrounding the display area.

[0185] When itis not possible to cause the display 32 to display some of the character objects, the display processing
unit 18 extends the extension curve to the non-display area as illustrated in FIG. 16, and arranges the character objects
for the characters that are not displayed included in the character string, along the extended extension curve in the non-
display area. When arranging the character objects in the non-display area, the display processing unit 18 arranges the
character objects for the characters that are not displayed in the non-display area so that "l will go to the pool tomorrow"
that is the character string output from the character string acquisition unit 10 straddles a border between the display
area and the non-display area.

[0186] In the example of FIG. 16, the display processing unit 18 arranges the character objects for a character string
"tomorrow" in the non-display area.

[0187] For example, when the user holds the input display control device 100, a position of the three-dimensional
space imaged by the camera 70 can be changed. The position of the three-dimensional space imaged by the camera
70 is changed, whereby a position of the three-dimensional space indicated by an image imaged by the camera 70 is
changed.

[0188] Forthatreason, the inputdisplay control device 100 can be moved or rotated so that character objects arranged
in the non-display area enter the three-dimensional space indicated by the image imaged by the camera 70. As a result,
the input display device 100 can display all the character objects in the display area.

[0189] When the character objects arranged in the non-display area enter the three-dimensional space whose position
is changed, the display processing unit 18 generates display information for superimposing the character objects arranged
in the non-display area on the image acquired by the image acquisition unit 71.

[0190] The display processing unit 18 causes the display 32 to display the image on which the character objects
arranged in the non-display area are superimposed in accordance with the generated display information.

[0191] Here, when the position of the three-dimensional space imaged by the camera 70 is changed, the display
processing unit 18 causes the display 32 to display the character objects arranged in the non-display area. However,
this is only an example, and when the user performs operation of selecting a character string in which some of character
objects for characters are arranged in the non-display area, the display processing unit 18 may cause the display 32 to
display the character objects arranged in the non-display area.

[0192] FIG. 17 is aflowchartillustrating processing after the display processing unit 18 arranges some of the character
objects for the characters in the non-display area.

[0193] Hereinafter, the processing after the display processing unit 18 arranges some of the character objects for the
characters in the non-display area will be described referring to FIG. 17.

[0194] When the user performs operation of selecting the character string in which some of the character objects for
the characters are arranged in the non-display area (in the case of step ST31: YES in FIG. 17), the character string
selection unit 18a accepts selection of the character string (step ST32 in FIG. 17).
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[0195] If the user does not perform the operation of selecting a character string (in the case of step ST31: NO in FIG.
17), the character string selection unit 18a waits until the user performs the operation of selecting a character string.
[0196] As the operation of selecting a character string by the user, operation of long-pressing a character object
displayed on the display 32 among character objects included in the character string in which some of the character
objects for the characters are arranged in the non-display area is conceivable.

[0197] The operation of long-pressing a character object displayed on the display 32 means operation in which the
user touches the character object displayed in the display area of the display 32 for a longer time than a threshold value.
[0198] Here, an example is described in which the user performs the operation of long-pressing a character object
displayed in the display area of the display 32 and thus the character string selection unit 18a accepts selection of the
character string. However, this is only an example, and for example, the character string selection unit 18a may accept
selection of the character string when the user touches a character object displayed in the display area of the display
32 regardless of the touching time.

[0199] When the character string selection unit 18a accepts selection of the character string, the outline addition unit
18b adds, to the contours of the character objects included in the character string of which selection is accepted, outlines
of a color different from that of the character objects, as illustrated in FIG. 18 (step ST33 in FIG. 17).

[0200] The outline addition unit 18b adds the outlines to the contours of the character objects, whereby the character
objects are displayed on the display 32 as so-called "outline characters", and the user can recognize that selection of
the character string is accepted.

[0201] FIG. 18isan explanatory diagram illustrating the character string of which selection is accepted by the character
string selection unit 18a.

[0202] When the user performs operation of moving the character string of which selection is accepted by the character
string selection unit 18a (in the case of step ST34: YES in FIG. 17), the character string moving unit 18c accepts
movement of the character string (step ST35 in FIG. 17).

[0203] When the user does not perform the operation of moving the character string (in the case of step ST34: NO in
FIG. 17), the character string moving unit 18c waits until the user performs the operation of moving the character string.
[0204] When the character string moving unit 18c accepts movement for arranging all the character objects included
in the character string in the display area of the display 32, the display processing unit 18 generates display information
for display all the character objects included in the character string in the display area of the display 32.

[0205] Asillustratedin FIG. 19, the display processing unit 18 causes all the character objects included in the character
string to be displayed in the display area of the display 32 in accordance with the generated display information (step
ST36in FIG. 17).

[0206] FIGS. 19A and 19B are an explanatory diagram illustrating the movement of the character string.

[0207] FIG. 19A illustrates the movement of the character string in which the character objects are displayed super-
imposed on the curve image.

[0208] FIG. 19B illustrates an example in which the curve image is illustrated as an underline of the character objects.
[0209] Here, when the character string moving unit 18c accepts the movement for arranging all the character objects
included in the character string in the display area of the display 32, the display processing unit 18 causes the display
32 to display the entire character string in the display area. However, as illustrated in FIG. 20, when the character string
moving unit 18c accepts movement for moving the entire character string outside the display area of the display 32, the
display processing unit 18 may discard the character string.

[0210] FIG. 20 is an explanatory diagram illustrating discarding of the character string acquired by the character string
acquisition unit 10.

[0211] InFIG. 20, as movement operation for moving the entire character string outside the display area of the display
32, an example is illustrated in which the user flicks the character string of which selection is accepted by the character
string selection unit 18a to the outside of the display area of the display 32.

[0212] In the first embodiment described above, the input display control device 100 is configured so that when some
of the character objects for the characters included in the character string acquired by the character string acquisition
unit 10 protrude out of the display area of the display 32 since the length of the character string acquired by the character
string acquisition unit 10 is long, the display control unit 12 arranges some of the character objects for the characters in
the surrounding three-dimensional space of the three-dimensional space indicated by the display area. Thus, the input
display control device 100 can avoid a situation in which all the character objects included in the character string cannot
be arranged.

[0213] Furthermore, in the first embodiment, the input display control device 100 is configured so that when a position
of the three-dimensional space indicated by the image acquired by the image acquisition unit 71 is changed and thus
the character objects arranged in the surrounding three-dimensional space of the three-dimensional space indicated by
the image enter the three-dimensional space whose position is changed, the display control unit 12 generates the display
information for superimposing the character objects arranged in the surrounding three-dimensional space on the image
acquired by the image acquisition unit 71. Thus, the input display control device 100 can cause the display 32 to display
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the character objects arranged in the surrounding three-dimensional space.

[0214] Furthermore, in the first embodiment, the display control unit 12 includes the character string selection unit 18a
for accepting selection of the character string in which some of the character objects for the characters are arranged in
the surrounding three-dimensional space, and the character string moving unit 18c for accepting movement of the
character string of which selection is accepted by the character string selection unit 18a. Furthermore, the input display
control device 100 is configured so that when movement is accepted for arranging all the character objects included in
the character string of which selection is accepted by the character string selection unit 18a in the three-dimensional
space indicated by the image acquired by the image acquisition unit 71, the display control unit 12 generates display
information for superimposing, on the image, character objects for all the characters included in the character string.
Thus, the input display control device 100 can cause the display 32 to display all the character objects included in the
character string.

[0215] Furthermore, in the first embodiment, the input display control device 100 is configured so that when it is
determined that some character objects included in the character string acquired by the character string acquisition unit
10 cannot be displayed along the curve since the length of the curve indicated by the curve information acquired by the
curve information acquisition unit 9 is short, the display control unit 12 determines the shape of the extension portion of
the curve from the shape of the curve indicated by the curve information acquired by the curve information acquisition
unit 9 and extends the curve, and generates the display information for displaying some of the character objects included
in the character string along the curve of the extension portion. Thus, the input display control device 100 can cause all
the character objects included in the character string to be displayed along the curve even when the length of the curve
indicated by the curve information acquired by the curve information acquisition unit 9 is shorter than the length of the
character string.

[0216] Moreover, in the first embodiment, when the curve information including the curve image is output from the
locus determination unit 4 before the character string is output from the voice recognition unit 8, the input display control
device 100 causes the display 32 to display the curve image and then display the character objects included in the
character string output from the voice recognition unit 8 superimposed on the curve image. On the other hand, the input
display control device 100 is configured so that when the character string is output from the voice recognition unit 8
before the curve information including the curve image is output from the locus determination unit 4, the input control
device 100 waits until the curve information is output from the locus determination unit 4, and when the curve information
is output from the locus determination unit 4, the display 32 is caused to display the curve information and display the
character objects included in the character string superimposed on the curve image. Thus, the input display control
device 100 can grasp in advance the position where the character objects included in the character string indicating the
voice recognition result is displayed when the user performs the operation of drawing a line before making an utterance.
The user can therefore grasp an idea for displaying a display image of the character objects included in the character
string. Furthermore, when the user makes an utterance before performing the operation of drawing a line, the curve
image, and the character objects included in the character string are displayed in an overlapping manner at the same
position, so that it is possible to give a highly responsive operation feeling to the user.

[0217] In the input display control device 100 illustrated in FIG. 1, the display processing unit 18 causes the character
string to be displayed superimposed on the curve image. However, this is only an example, and the display processing
unit 18 may cause the character objects included in the character string to be displayed around the curve image along
the curve image without causing the character string to be superimposed on the curve image.

[0218] Furthermore, the curve image may be a colorless and transparent image if the user does not need to confirm
the curve image. Furthermore, the curve image may be a colored and transparent image.

[0219] When the curve image is colorless and transparent, the display processing unit 18 may cause the display 32
to display a curve having no width representing the locus determined by the locus determination unit 4, or a curve having
no width representing the locus extended by the curve extension unit 17.

[0220] In the input display control device 100 illustrated in FIG. 1, when the user performs operation of drawing a line
by using one’s finger, the operation acceptance unit 1 accepts the operation of drawing the line. However, this is only
an example, and for example, when the user performs operation of drawing a line by using an operation object whose
shape can be identified from an image imaged by the camera 70, such as an augmented reality (AR) marker as illustrated
in FIG. 21, or a finger, the operation acceptance unit 1 may accept the operation of drawing the line. FIG. 21 is an
explanatory diagram illustrating an example in which the user uses the AR marker.

[0221] When the AR marker is used, for example, when the user presses a marker recognition button provided on the
input display control device 100, the operation acceptance unit 1 recognizes the AR marker. After that, when the user
performs operation of drawing a three-dimensional line on the three-dimensional space by using the AR marker, the
operation acceptance unit 1 operates to accept the operation of drawing the line.

[0222] The input display control device 100 controls the operation acceptance unit 1 so that the operation acceptance
unit 1 does not recognize the AR marker when the locus determination unit 4 generates the curve information and the
curve image.
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Second Embodiment.

[0223] In the input display system illustrated in FIG. 1, when the character string moving unit 18c accepts movement
for disposing the entire character string of which selection is accepted by the character string selection unit 18a in the
display area, the display control unit 12 generates display information for superimposing, on the image, the character
objects for all the characters included in the character string.

[0224] Inasecond embodiment, an inputdisplay system will be described in which the display control unit 12 generates
display information for superimposing, on the image, objects arranged in a surrounding three-dimensional space by
making a line break in a character string in which character objects for some characters are arranged in the surrounding
three-dimensional space.

[0225] A configuration diagram illustrating the input display system including the input display control device 100 of
the second embodiment is FIG. 1, as in the first embodiment. However, the display processing unit 18 does not have
to include the character string selection unit 18a, the outline addition unit 18b, and the character string moving unit 18c.
[0226] FIG. 22 is an explanatory diagram illustrating an example in which character objects arranged in the non-display
area is displayed on the display 32 due to that the character string is subjected to automatic line breaking at the right
end of the display area on the display 32.

[0227] Next, the operation of the input display system of the second embodiment will be described.

[0228] FIG. 23 is a flowchart illustrating an input display control method that is processing of the input display system
according to the second embodiment. In FIG. 23, the same reference numerals as those in FIG. 5 denote the same or
corresponding portions.

[0229] For example, when the user utters "I will go to the pool tomorrow, It's been a month", the character string
acquisition unit 10 acquires a character string indicating "I will go to the pool tomorrow. It's been a month" from the voice
recognition unit 8, and outputs the character string to each of the length comparison unit 13 and the display processing
unit 18.

[0230] Upon receiving the character string indicating "I will go to the pool tomorrow. It's been a month" from the
character string acquisition unit 10, the display processing unit 18 generates display information for displaying the
character objects included in the character string superimposed on the curve image, as in the first embodiment.
[0231] However, since the length of the character string acquired by the character string acquisition unit 10 is long,
some of the character objects included in the character string protrude out of the display area of the display 32, so that
the display processing unit 18 arranges some of the character objects included in the character string in the non-display
area.

[0232] Inthe example of FIG. 22, of the character string acquired by the character string acquisition unit 10, the display
processing unit 18 displays character objects for a character string "l will go to the pool" on the display 32. However,
the display processing unit 18 arranges the character objects included in a character string "tomorrow. It's been a month"
in the non-display area.

[0233] If the comparison result by the length comparison unit 13 indicates that the length of the curve is shorter than
the length of the character string, the extension curve shape determining unit 14 determines the shape of the extension
curve that is the curve of the extension portion, from the shape of the curve indicated by the curve information acquired
by the curve information acquisition unit 9, as in the first embodiment.

[0234] When the extension curve shape determining unit 14 determines the shape of the extension curve, the curve
extension unit 17 extends the curve by adding the extension curve to the terminal end of the curve indicated by the curve
information acquired by the curve information acquisition unit 9, as in the first embodiment.

[0235] In the second embodiment as well, as in the first embodiment, the curve extension unit 17 extends the curve
to the non-display area as illustrated in FIG. 22 (step ST18A in FIG. 23).

[0236] As described above, the display processing unit 18 arranges the character objects included in the character
string "tomorrow. It's been a month" in the non-display area, and arranges the character objects along the curve extended
to the non-display area.

[0237] Upondisposingthe character string "tomorrow. It's been amonth" in the non-display area, the display processing
unit 18 cuts out the curve extended to the non-display area, and disposes the cut out curve below the curve in the display
area (step ST19Ain FIG. 23).

[0238] The display processing unit 18 makes a line break in the character string indicated by "l will go to the pool
tomorrow. It's been a month" output from the character string acquisition unit 10, at the right end of the display area on
the display 32. In the example of FIG. 22, the line break is made between the character "1" and the character "t". In FIG.
22, "«" represents a line break in the character string.

[0239] Next, the display processing unit 18 disposes "tomorrow. It's been a month" so that start points of the curves
are caused to match each other, and thus "t" that is the character object of the start point of "tomorrow. It's been a month"
that is the character string obtained by the line break, and "I" that is the character object of the start point of "l will go to
the pool tomorrow. It's been a month" are almost aligned in position in the left-right direction.
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[0240] The display processing unit 18 displays character objects of "tomorrow. It's been" out of the character objects
included in the character string "tomorrow. It's been a month" in the display area of the display 32 along the cut out curve
(step ST19B in FIG. 23).

[0241] Inthe example of FIG. 22, of the character objects included in the character string "tomorrow. It's been a month",
the character objects of "tomorrow. It's been" can be displayed on the display 32. However, character objects of "a
month" protrude out of the display area of the display 32.

[0242] Since the character objects of "a month" protrude out of the display area of the display 32, the curve extension
unit 17 extends the curve that is along the character objects of "tomorrow. It's been" to the non-display area.

[0243] The display processing unit 18 arranges the character objects of "a month" in the non-display area, along the
curve extended to the non-display area.

[0244] Upon arranging the character objects of "a month" in the non-display area, the display processing unit 18 cuts
out the curve extended to the non-display area, and disposes the cut out curve below the curve in the display area (step
ST19Ain FIG. 23).

[0245] The display processing unit 18 makes a line break in the character string indicated by "tomorrow. It's been a
month" at the right end of the display area on the display 32. In the example of FIG. 22, the line break is made between
the character "n" and the character "a".

[0246] Next, the display processing unit 18 disposes "a month" so that start points of the curves are caused to match
each other, and thus "a" that is the character object of the start point of "a month" that is the character string obtained
by the line break, and "t" that is the character object of the start point of "tomorrow. It's been a month" are almost aligned
in position in the left-right direction.

[0247] The display processing unit 18 displays the character objects of "a month" in the display area of the display
32, along the cut out curve (step ST19B in FIG. 23).

[0248] In the example of FIG. 22, the character objects of "a month" is displayed on the display 32, and the character
objects of "l will go to the pool", the character objects of "tomorrow. It's been", and the character objects of "a month"
are displayed in three lines.

[0249] The display processing unit 18 repeatedly performs processing of steps ST19A to ST20B until the entire curve
extended to the non-display area are cut out.

[0250] In FIG. 22, the display processing unit 18 makes a line break twice in the character string indicating "l will go
to the pool tomorrow. It’'s been a month", thereby causing the character objects included in the character string indicating
"I will go to the pool tomorrow. It's been a month" to be displayed in three lines. However, this is only an example, and
for example, the display processing unit 18 may move the character string on the second line to the left end of the display
area, to cause the character objects included in the character string "l will go to the pool" and the character objects
included in the character string "tomorrow. It's been a month" to be displayed in two lines. Furthermore, the last character
object of the character string on the second line may be aligned with the right end of the display area to make the two lines.
[0251] Here, the display processing unit 18 causes the character objects for the multiple characters included in each
of the character string on the second line and the character string on the third line to be arranged in a straight line and
displayed. However, this is only an example, and the curve extension unit 17 generates a curve for arranging the character
objects included in each of the character string on the second line and the character string on the third line so that the
shape of the curve for arranging the character objects included in each of the character string on the second line and
the character string on the third line has the same shape as the shape of the curve for arranging the character objects
included in the character string on the first line. Then, as illustrated in FIG. 24, the display processing unit 18 may cause
the character objects for the multiple characters included in each of the character string on the second line and the
character string on the third line to be displayed along the corresponding curve generated by the curve extension unit
17, in the display 32. In FIG. 24, "<" represents the line break in the character string.

[0252] FIG. 24 is an explanatory diagram illustrating an example in which character objects arranged in the non-display
area is displayed on the display 32 due to that the character string is subjected to automatic line breaking at the right
end of the display area on the display 32.

[0253] In the second embodiment described above, the input display control device 100 is configured so that the
display control unit 12 generates the display information for superimposing, on the image, the objects arranged in the
surrounding three-dimensional space by making the line break in the character string in which some of the character
objects for the characters are arranged in the surrounding three-dimensional space. Thus, the input display control
device 100 can cause the display 32 to automatically display the character objects for all the characters included in the
character string in which some of the character objects for the characters are arranged in the surrounding three-dimen-
sional space.

Third Embodiment.

[0254] In the input display system illustrated in FIG. 1, when the character string moving unit 18c accepts movement
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for arranging all the character objects included in the character string of which selection is accepted by the character
string selection unit 18a in the display area, the display control unit 12 generates display information for superimposing,
on the image, the character objects for all the characters included in the character string.

[0255] In a third embodiment, an input display system will be described in which the display control unit 12 generates
display information for superimposing, on the image, the character objects for all the characters included in the character
string in which some of the character objects for the characters are arranged in the surrounding three-dimensional space,
by moving the entire character string into the three-dimensional space indicated by the image.

[0256] A configuration diagram illustrating the input display system including the input display control device 100 of
the third embodiment is FIG. 1, as in the first embodiment. However, the display processing unit 18 does not have to
include the character string selection unit 18a, the outline addition unit 18b, and the character string moving unit 18c.
[0257] FIG. 25 is an explanatory diagram illustrating an example in which the display control unit 12 moves an entire
character string in which some of character objects for characters are arranged in the non-display area to the display
area, and causes the entire character string to be displayed in the display area on the display 32.

[0258] Next, the operation of the input display system of the third embodiment will be described.

[0259] FIG. 26 is a flowchart illustrating an input display control method that is processing of the input display system
according to the third embodiment. In FIG. 26, the same reference numerals as those in FIG. 5 denote the same or
corresponding portions.

[0260] For example, when the user utters "l will go to the pool tomorrow", the character string acquisition unit 10
acquires a character string indicating "l will go to the pool tomorrow" from the voice recognition unit 8, and outputs the
character string to each of the length comparison unit 13 and the display processing unit 18.

[0261] Uponreceivingthe character string indicating "l will go to the pool tomorrow" from the character string acquisition
unit 10, the display processing unit 18 generates display information for displaying the character objects included in the
character string superimposed on the curve image, as in the first embodiment.

[0262] However, since the length of the character string acquired by the character string acquisition unit 10 is long,
some of the character objects included in the character string protrude out of the display area of the display 32, so that
the display processing unit 18 arranges some of the character objects in the non-display area.

[0263] Inthe example of FIG. 25, of the character string acquired by the character string acquisition unit 10, the display
processing unit 18 displays character objects of "l will go to the pool" on the display 32, and arranges character objects
of "tomorrow" in the non-display area.

[0264] Upon arranging some of the character objects for the characters in the non-display area, the display processing
unit 18 causes all the character objects included in the character string to be displayed on the display 32 by, for example,
moving the entire character string toward the left end side of the display area of the display 32 in the figure, as illustrated
in FIG. 25 (step ST24 in FIG. 26). In FIG. 25, "<" represents movement of the character string.

[0265] In the example of FIG. 25, the display processing unit 18 can cause the entire character string to be displayed
in the display area by moving the entire character string toward the left end side of the display area in the figure.
[0266] In the third embodiment described above, the input display control device 100 is configured so that the display
control unit 12 generates the display information for displaying all the character objects a part of which is arranged in
the non-display area, in the display area, by moving the entire character objects to the display area. Thus, the input
display control device 100 can cause all the character objects a part of which is arranged in the non-display area to be
displayed in the display area of the display 32 automatically.

[0267] Note that, when the length of the character string output from the character string acquisition unit 10 is longer
than, for example, the length in the left-right direction of the display area, all the character objects included in the character
string cannot be displayed in the display area even if the display processing unit 18 moves the entire character string
toward the left end side of the display area. Specifically, it is as follows.

[0268] For example, when the user utters "l will go to the pool tomorrow, It's been a month", the character string
acquisition unit 10 acquires a character string indicating "l will go to the pool tomorrow. It's been a month" from the voice
recognition unit 8, and outputs the character string to each of the length comparison unit 13 and the display processing
unit 18.

[0269] Upon receiving the character string indicating "I will go to the pool tomorrow. It's been a month" from the
character string acquisition unit 10, the display processing unit 18 generates display information for displaying the
character string superimposed on the curve image, as in the first embodiment.

[0270] However, since the length of the character string acquired by the character string acquisition unit 10 is long,
some of the character objects included in the character string protrude out of the display area of the display 32, so that
the display processing unit 18 arranges some of the character objects in the non-display area.

[0271] FIG. 27 is an explanatory diagram illustrating an example in which the display control unit 12 moves an entire
character string in which some of character objects are arranged in the non-display area, and then makes a line break
in the character string, thereby causing all the character objects included in the character string to be displayed in the
display area of the display 32.
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[0272] Inthe example of FIG. 27, of the character string acquired by the character string acquisition unit 10, the display
processing unit 18 causes character objects of "I will go to the pool" to be displayed in the display area of the display
32, and arranges character objects of "tomorrow. It's been a month" in the non-display area.

[0273] The display processing unit 18 moves "I" that is the character of the start point of the character string to, for
example, a position in front of the left end of the display area, and then makes a line break in the character string at the
right end of the display area on the display 32.

[0274] In the example of FIG. 27, the display processing unit 18 moves the entire character string, thereby causing
the character objects included in a character string "I will go to the pool tomorrow. It's" to be displayed in the display
area. However, since character objects of "been a month" protrude out of the display area of the display 32, the display
processing unit 18 arranges the character objects of "been a month" in the non-display area.

[0275] Next, the display processing unit 18 makes a line break in the entirely moved character string at the right end
of the display area on the display 32. In the example of FIG. 27, the line break is made between the character object of
"s" and the character object of "b".

[0276] The display processing unit 18 causes the character objects of "been a month" that is a character string obtained
by the line break to be displayed in the display area of the display 32.

[0277] In the example of FIG. 27, the shape of the curve for arranging the character objects of "l will go to the pool
tomorrow. It's" and the shape of the curve for arranging the character objects of "been a month" have the same shape,
but may have different shapes.

[0278] With the configuration as described above, even when the length of the character string is long, all the character
objects included in the character string can be automatically displayed in the display area of the display 32.

Fourth Embodiment.

[0279] In the input display system illustrated in FIG. 1, when the character string moving unit 18c accepts movement
for arranging all the character objects for the characters included in the character string of which selection is accepted
by the character string selection unit 18a in the display area, the display control unit 12 generates display information
for superimposing, on the image, the character objects for all the characters included in the character string.

[0280] In a fourth embodiment, an input display system will be described in which the display control unit 12 makes
the length of the character string in which some of character objects for characters are arranged in the surrounding
three-dimensional space less than or equal to the length of the curve indicated by the curve information acquired by the
curve information acquisition unit 9, by reducing the sizes of the character objects included in the character string.
[0281] A configuration diagram illustrating the input display system including the input display control device 100 of
the fourth embodiment is FIG. 1, as in the first embodiment. However, the display processing unit 18 does not have to
include the character string selection unit 18a, the outline addition unit 18b, and the character string moving unit 18c.
[0282] FIG. 28is an explanatory diagram illustrating an example in which the display control unit 12 causes all character
objects included in a character string to be displayed in the display area of the display 32 by reducing the sizes of the
character objects included in the character string.

[0283] Next, the operation of the input display system of the fourth embodiment will be described.

[0284] FIG. 29 s a flowchart illustrating an input display control method that is processing of the input display system
according to the fourth embodiment. In FIG. 29, the same reference numerals as those in FIG. 5 denote the same or
corresponding portions.

[0285] For example, when the user utters "Would you like to go to the pool tomorrow", the character string acquisition
unit 10 acquires a character string indicating "Would you like to go to the pool tomorrow?" from the voice recognition
unit 8, and outputs the character string to each of the length comparison unit 13 and the display processing unit 18.
[0286] Upon receiving the character string indicating "Would you like to go to the pool tomorrow?" from the character
string acquisition unit 10, the display processing unit 18 generates display information for displaying the character objects
included in the character string superimposed on the curve image, as in the first embodiment.

[0287] However, since the length of the curve indicated by the curve information acquired by the curve information
acquisition unit 9 is short, some character objects included in the character string acquired by the character string
acquisition unit 10 protrude out of the display area of the display 32, so that the display processing unit 18 arranges
some of the character objects in the non-display area.

[0288] Inthe example of FIG. 28, of the character string acquired by the character string acquisition unit 10, the display
processing unit 18 displays character objects of "Would you like to go to the pool" in the display area of the display 32,
and arranges character objects included in a character string "tomorrow?" in the non-display area.

[0289] In the example of FIG. 28, the display processing unit 18, the sizes of the character objects included in the
character string "Would you like to go to the pool tomorrow?" is as described in the character attribute table stored in
the character management DB 2.

[0290] Upon arranging some of the character objects for the characters in the non-display area, the display processing
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unit 18 reduces the sizes of the character objects included in the character string so that the length of the character
string is less than or equal to the length of the curve indicated by the curve information acquired by the curve information
acquisition unit 9 (step ST25 in FIG. 29).

[0291] The display processing unit 18 reduces the size of each character object in all the character objects, and then
generates display information for displaying all the character objects included in the character string in the display area
of the display 32.

[0292] Asillustrated in FIG. 28, the display processing unit 18 causes all the character objects included in the character
string to be displayed in the display area of the display 32 in accordance with the generated display information (step
ST19in FIG. 29).

[0293] Here, the display processing unit 18 reduces the sizes of the character objects included in the character string
so that the length of the character string is less than or equal to the length of the curve.

[0294] When the length of the character string acquired by the character string acquisition unit 10 is shorter than the
length of the curve, the display processing unit 18 may increase the size of each character object in all the character
objects included in the character string within a range in which the length of the character string is not longer than the
length of the curve.

[0295] FIG. 30 is an explanatory diagram illustrating an example in which the display processing unit 18 increases the
sizes of the character objects included in the character string within the range in which the length of the character string
is not longer than the length of the curve.

[0296] In the example of FIG. 30, the display control unit 12 increases the size of each of the character objects in all
the character objects included in the character string so that the length of the character string is almost the same as the
length of the curve. However, when the length of the character string acquired by the character string acquisition unit
10 is shorter than the length of the curve, the display control unit 12 may cause all the character objects included in the
character string to be displayed in the display area of the display 32 without changing the size of each character object
in all the character objects included in the character string.

[0297] In the fourth embodiment described above, the input display control device 100 is configured so that the display
control unit 12 makes the length of the character string less than or equal to the length of the curve indicated by the
curve information acquired by the curve information acquisition unit 9 by reducing the sizes of the character objects
included in the character string in which some of the character objects for the characters are arranged in the surrounding
three-dimensional space. Thus, the input display control device 100 can cause all the character objects included in the
character string acquired by the character string acquisition unit 10 to be displayed in the display area of the display 32
automatically.

[0298] Note that, when the extension curve is not drawn and the length of the curve is shorter than the length of the
character string, the sizes of the character objects included in the character string may be reduced to display all the
character objects.

Fifth Embodiment.

[0299] In the input display system illustrated in FIG. 1, when the character string moving unit 18c accepts movement
for arranging all the character objects included in the character string of which selection is accepted by the character
string selection unit 18a in the display area, the display control unit 12 generates display information for superimposing,
on the image, the character objects for all the characters included in the character string.

[0300] In afifth embodiment, the display control unit 12 performs processing of replacing the character string acquired
by the character string acquisition unit 10 with a character string having the same meaning as that of the character string
and having a length shorter than that of the character string. Then, an input display system will be described in which
the display control unit 12 generates display information for superimposing, on the image, character objects included in
a character string after replacement processing, along the curve indicated by the curve information acquired by the curve
information acquisition unit 9.

[0301] FIG. 31 is a configuration diagram illustrating the input display system including an input display control device
according to the fifth embodiment. In FIG. 31, since the same reference numerals as those in FIG. 1 denote the same
or corresponding portions, the description thereof will be omitted.

[0302] The display processing unit 18 is implemented by, for example, the display processing circuit 31 illustrated in
FIG. 2.

[0303] Unlike the display processing unit 18 illustrated in FIG. 1, the display processing unit 18 includes a table storage
unit 18d instead of the character string selection unit 18a, the outline addition unit 18b, and the character string moving
unit 18c.

[0304] The display processing unit 18 generates display information for displaying the character objects included in
the character string acquired by the character string acquisition unit 10 in the display area of the display 32 along the
curve indicated by the curve information acquired by the curve information acquisition unit 9, and causes the display 32
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to display the character objects in accordance with the generated display information. The display information generated
by the display processing unit 18 is information for displaying the character objects included in the character string
acquired by the character string acquisition unit 10 superimposed on the curve image included in the curve information
acquired by the curve information acquisition unit 9. The display processing unit 18 causes the display 32 to display the
character objects included in the character string superimposed on the curve image in accordance with the display
information.

[0305] Furthermore, if the comparison result by the length comparison unit 13 indicates that the length of the curve is
shorter than the length of the character string, the display processing unit 18 generates display information for displaying,
on the display 32, some of the character objects that cannot be displayed superimposed on the curve image along the
extension curve added by the curve extension unit 17. The display processing unit 18 causes the display 32 to display
some of the character objects in accordance with the generated display information.

[0306] Moreover, after causing the display 32 to display the character objects included in the character string, the
display processing unit 18 generates display information for erasing the display of the curve image, and causes the
display 32 to erase the curve image in accordance with the generated display information.

[0307] The table storage unit 18d is implemented by, for example, the storage processing circuit 22 illustrated in FIG.
2. As illustrated in FIG. 32, the table storage unit 18d stores a table indicating a correspondence between "character
string" and "simple character string".

[0308] FIG. 32isanexplanatory diagram illustrating the table indicating the correspondence between "character string"
and "simple character string".

[0309] InFIG. 32, a simple character string is referred to as "simplified version". The "simple character string" has the
same meaning as that of the "character string" and having a length shorter than that of the "character string".

[0310] The display processing unit 18 acquires a simple character string having a correspondence with the character
string acquired by the character string acquisition unit 10 from the table storage unit 18d, and replaces the character
string acquired by the character string acquisition unit 10 with the acquired simple character string.

[0311] The display processing unit 18 generates display information for superimposing, on the image acquired by the
image acquisition unit 71, the character objects included in the character string after the replacement processing, along
the curve indicated by the curve information acquired by the curve information acquisition unit 9.

[0312] Thedisplay processing unit 18 causes the character objects included in the character string after the replacement
processing to be displayed in the display area of the display 32 in accordance with the generated display information.
[0313] Next, the operation of the input display control device illustrated in FIG. 31 will be described.

[0314] FIG. 33 is a flowchart illustrating an input display control method that is processing of the input display system
according to the fifth embodiment. In FIG. 33, the same reference numerals as those in FIG. 5 denote the same or
corresponding portions.

[0315] Since the operation other than the display processing unit 18 is similar to the operation of the input display
control device illustrated in FIG. 1, only the operation of the display processing unit 18 will be mainly described here.
[0316] For example, when the user utters "l went to eat ramen today", the character string acquisition unit 10 acquires
a character string indicating "l went to eat ramen today" from the voice recognition unit 8, and outputs the character
string to each of the length comparison unit 13 and the display processing unit 18.

[0317] Upon receiving the character string indicating "l went to eat ramen today" from the character string acquisition
unit 10, the display processing unit 18 generates display information for displaying the character objects included in the
character string superimposed on the curve image, as in the first embodiment.

[0318] However, since the length of the character string acquired by the character string acquisition unit 10 is long,
some character objects included in the character string protrude out of the display area of the display 32, so that the
display processing unit 18 arranges some character objects included in the character string in the non-display area.
[0319] The display processing unit 18 arranges character objects of "today" in the non-display area, of the character
string indicating "I went to eat ramen today".

[0320] To make it possible to display the entire character string in the display area of the display 32, the display
processing unit 18 replaces the character string acquired by the character string acquisition unit 10 with a simple character
string to shorten the length of the character string (step ST26 in FIG. 33).

[0321] Specifically, the display processing unit 18 acquires a simple character string having a correspondence with
the character string acquired by the character string acquisition unit 10 from the table storage unit 18d.

[0322] In the table illustrated in FIG. 32, as a simple character string having a correspondence with a character string
indicating "went to eat" of the character string indicating "l went to eat ramen today", "ate" is stored.

[0323] Furthermore, in the table illustrated in FIG. 32, as a simple character string having a correspondence with a
character string indicating "ramen" of the character string indicating "l went to eat ramen today", a pictogram indicating
ramen is stored.

[0324] Thus, the display processing unit 18 replaces "went to eat" with "ate", and replaces "ramen" with "pictogram
indicating ramen".
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[0325] The display processing unit 18 generates display information for superimposing the character objects included
in the character string after the replacement processing on the image acquired by the image acquisition unit 71, along
the curve indicated by the curve information acquired by the curve information acquisition unit 9, and as illustrated in
FIG. 34, causes the character objects included in the character string after the replacement processing to be displayed
in the display area of the display 32 in accordance with the generated display information (step ST19 in FIG. 33).
[0326] FIG. 34 is an explanatory diagram illustrating an example in which the display control unit 12 causes the
character objects included in the character string after the replacement processing to be displayed.

[0327] Inthe example of FIG. 34, the display processing unit 18 replaces the character string acquired by the character
string acquisition unit 10 with a simple character string, so that the length of the character string is shortened and all the
character objects included in the character string are displayed in the display area of the display 32.

[0328] Here, when some of the character objects protrude out of the display area since the length of the character
string acquired by the character string acquisition unit 10 is long, the display processing unit 18 replaces the character
string with a simple character string. However, this is only an example, and the display processing unit 18 may replace
the character string with a simple character string even when some of the character objects do not protrude out of the
display area.

[0329] In the fifth embodiment described above, the input display control device 100 is configured so that the display
control unit 12 performs processing of replacing the character string acquired by the character string acquisition unit 10
with another character string having a meaning identical to a meaning of the character string and having the length
shorter than the length of the character string, and generates the display information for superimposing, on the image
acquired by the image acquisition unit 71, the character objects included in the character string after the replacement
processing, along the curve indicated by the curve information acquired by the curve information acquisition unit 9. Thus,
the input display control device 100 can cause all the character objects included in the character string acquired by the
character string acquisition unit 10 to be displayed in the display area of the display 32 automatically.

Sixth Embodiment.

[0330] Ina sixth embodiment, the curve information acquisition unit 9 acquires a plurality of pieces of curve information.
Then, an input display system will be described in which the display control unit 12 generates display information for
superimposing, on the image, the character objects included in the character string acquired by the character string
acquisition unit 10 along curves indicated by each of the plurality of pieces of curve information acquired by the curve
information acquisition unit 9.

[0331] A configuration diagram illustrating the input display system including the input display control device 100 of
the sixth embodiment is FIG. 1, as in the first embodiment. However, the display processing unit 18 does not have to
include the character string selection unit 18a, the outline addition unit 18b, and the character string moving unit 18c.
[0332] FIG. 35 is an explanatory diagram illustrating an example in which the display control unit 12 causes the
character objects included in the character string to be displayed along the curves indicated by each of the plurality of
pieces of curve information.

[0333] Next, the operation of the input display system of the sixth embodiment will be described.

[0334] FIG. 36 is a flowchart illustrating an input display control method that is processing of the input display system
according to the sixth embodiment. In FIG. 36, the same reference numerals as those in FIG.4 denote the same or
corresponding portions.

[0335] Upon receiving the content of the operation of drawing the line from the operation acceptance unit 1, the locus
determination unit 4 determines the locus of the line drawn by the operation from the operation content, and generates,
as information indicating the length of a curve representing the locus, the depth and shape of the curve, and the like,
curve information indicating the curve, as in the first embodiment (steps ST5 to ST8 in FIG. 36).

[0336] The locus determination unit 4 outputs the curve information including the curve image to the curve information
acquisition unit 9, as in the first embodiment.

[0337] Inthe input display system of the sixth embodiment, when the operation acceptance unit 1 receives the content
of the operation of drawing a plurality of lines, the locus determination unit 4 generates a plurality of pieces of curve
information.

[0338] The curve information acquisition unit 9 acquires the curve information output from the locus determination unit
4, and outputs the curve information to each of the length comparison unit 13, the shape determination processing unit
16, the curve extension unit 17, and the display processing unit 18.

[0339] For example, when the user utters "l will go to the pool tomorrow, It's been a month", the character string
acquisition unit 10 acquires a character string indicating "I will go to the pool tomorrow. It's been a month" from the voice
recognition unit 8, and outputs the character string to each of the length comparison unit 13 and the display processing
unit 18.

[0340] Upon receiving the character string indicating "I will go to the pool tomorrow. It's been a month" from the
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character string acquisition unit 10, the display processing unit 18 generates display information for displaying the
character objects included in the character string superimposed on the curve image, as in the first embodiment.
[0341] However, since the length of the character string acquired by the character string acquisition unit 10 is long,
some of the character objects included in the character string protrude out of the display area of the display 32, so that
the display processing unit 18 arranges some of the character objects included in the character string in the non-display
area.

[0342] In the example of FIG. 35, of the character string indicating "l will go to the pool tomorrow. It's been a month",
a character string within a range that fits in the curve is a character string "l will go to", so that the display processing
unit 18 generates display information for displaying the character objects of "l will go to" along the curve.

[0343] Upon causing the character objects of "l will go to" to be displayed in the display area of the display 32 along
the curve in accordance with the generated display information, the display processing unit 18 makes a line break in the
character string at a position of the beginning of the character string that is not displayed. In the example of FIG. 35, the
line break is made between the character object of "0" and the character object of "t". In FIG. 35, "«" represents the
line break in the character string.

[0344] However, in the input display control system of the sixth embodiment, the display processing unit 18 accepts
operation of adding a curve for displaying the character objects included in the character string obtained by the line
break before making the line break in the character string.

[0345] Upon receiving the content of the operation of drawing the line from the operation acceptance unit 1, the locus
determination unit 4 determines the locus of the line drawn by the operation from the operation content, and generates,
as information indicating the length of a curve representing the locus, the depth and shape of the curve, and the like,
curve information indicating the curve.

[0346] In the example of FIG. 35, the operation acceptance unit 1 accepts operations of drawing two lines, and the
locus determination unit 4 generates pieces of curve information for two curves, in accordance with the contents of the
corresponding operations of drawing the two lines.

[0347] The locus determination unit 4 outputs the generated two pieces of curve information to the curve information
acquisition unit 9.

[0348] The curve information acquisition unit 9 acquires the two pieces of curve information output from the locus
determination unit 4, and outputs the two pieces of curve information to each of the length comparison unit 13, the shape
determination processing unit 16, the curve extension unit 17, and the display processing unit 18.

[0349] Upon receiving the two pieces of curve information from the curve information acquisition unit 9, the display
processing unit 18 generates display information for displaying character objects of "the pool tomorrow." along a curve
(hereinafter referred to as a first curve) closer to a display position of the character objects "I will go to" that are already
displayed out of the curves indicated by the two pieces of curve information. Note that, although the closer curve is used
as the first curve here, the order in which the curves are drawn may be stored, and the curve in the earlier order may
be used as the first curve. Since character objects of "It's been a month" do not fit in the first curve, at this stage, the
display processing unit 18 only generates display information for displaying the character objects of "the pool tomorrow.".
[0350] Upon causing the display 32 to display the character objects of "the pool tomorrow." along the first curve in
accordance with the generated display information, the display processing unit 18 makes a line break in the character
string at a position of the beginning of the character string that is not displayed. In the example of FIG. 35, the line break
is made between the character object of "." and the character object of "I".

[0351] The display processing unit 18 generates display information for displaying the character objects of "It's been
a month" along a curve (hereinafter referred to as a second curve) that is not the first curve out of the curves indicated
by the two pieces of curve information.

[0352] Thedisplay processing unit 18 causes the character objects of "It's been a month" to be displayed in the display
area of the display 32 along the second curve in accordance with the generated display information.

[0353] In the sixth embodiment described above, the input display control device 100 is configured so that the curve
information acquisition unit 9 acquires the plurality of pieces of curve information, and the display control unit 12 generates
the display information for superimposing, on the image acquired by the image acquisition unit 71, the character objects
included in the character string acquired by the character string acquisition unit 10, along the curves indicated by each
of the plurality of pieces of curve information acquired by the curve information acquisition unit 9. Thus, the input display
control device 100 can cause the character objects included in the character string to be displayed in a layout desired
by the user even when the length of the character string acquired by the character string acquisition unit 10 is longer
than the length of one curve.

Seventh Embodiment.

[0354] In the input display system of the sixth embodiment, the display processing unit 18 arranges the character
objects for some characters included in the character string acquired by the character string acquisition unit 10 in the
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non-display area, and then makes a line break.

[0355] In a seventh embodiment, an input display system will be described in which the display processing unit 18
makes a line break in a character string without arranging the character objects for some characters included in the
character string acquired by the character string acquisition unit 10 in the non-display area.

[0356] FIG. 37 is an explanatory diagram illustrating an example in which when the user performs operation of drawing
a plurality of lines and then the user makes an utterance, the display control unit 12 causes character objects included
in a character string to be displayed along curves indicated by each of a plurality of pieces of curve information.
[0357] In the example in FIG. 37, a case is illustrated where the user first performs operation of drawing three lines,
and then utters "l will go to the pool tomorrow. It's been a month. I’'m looking forward to it". At this time, since the lengths
of curves drawn by the user are shorter than the length of the character string, only "month." is displayed on the third
line, and "I'm looking forward to it" is not displayed. The user who sees the display 32 notices that there is no display of
"I'm looking forward to it", and additionally performs operation of drawing the fourth line. Then, the display control unit
12 displays the character objects of "I'm looking forward to it" that is not displayed, along the added fourth curve. In the
example of FIG. 37, as described above, the display control unit 12 causes the character objects of "l will go to the pool
tomorrow. It's been a month. I'm looking forward to it." to be displayed along the four curves.

[0358] FIG. 38 is an explanatory diagram illustrating an example in which when the user makes an utterance and then
the user performs operation of drawing a plurality of lines, the display control unit 12 causes character objects included
in a character string to be displayed along curves indicated by each of a plurality of pieces of curve information.
[0359] In the example of FIG. 38, the display control unit 12 causes the character objects of "l will go to the pool
tomorrow. It's been a month. I'm looking forward to it." to be displayed along the four curves.

[0360] In the seventh embodiment described above, the input display control device 100 is configured so that the
curve information acquisition unit 9 acquires the plurality of pieces of curve information, and the display control unit 12
generates the display information for displaying the character objects included in the character string acquired by the
character string acquisition unit 10 along the curves indicated by each of the plurality of pieces of curve information
acquired by the curve information acquisition unit 9. Thus, the input display control device 100 can cause the character
objects included in the character string to be displayed in a layout desired by the user even when the length of the
character string acquired by the character string acquisition unit 10 is longer than the length of one curve.

Eighth Embodiment.

[0361] In the input display system illustrated in FIGS. 1 and 31, the display control unit 12 causes the display 32 to
display the character objects included in the character string acquired by the character string acquisition unit 10 along
the curve indicated by the curve information acquired by the curve information acquisition unit 9.

[0362] In an eighth embodiment, an input display system for translating the character string acquired by the character
string acquisition unit 10 and causing the display 32 to display character objects included in a character string indicating
a translation result for the character string will be described.

[0363] FIG. 39 is a configuration diagram illustrating the input display system including an input display control device
according to the eighth embodiment, and FIG. 40 is a hardware configuration diagram of the input display system
according to the eighth embodiment.

[0364] In FIGS. 39 and 40, since the same reference numerals as those in FIGS. 1, 2, and 31 denote the same or
corresponding portions, the description thereof will be omitted.

[0365] A translation unit 52 is implemented by, for example, a translation processing circuit 34 illustrated in FIG. 40.
The translation unit 52 translates the character string acquired by the character string acquisition unit 10, and outputs
the character string indicating the translation result for the character string to each of the length comparison unit 13 and
a display processing unit 53.

[0366] A display control unit 51 includes the length comparison unit 13, the extension curve shape determining unit
14, the curve extension unit 17, the translation unit 52, and the display processing unit 53. The display control unit 51
performs processing similar to that of the display control unit 12 illustrated in FIGS. 1 and 31, and also generates a curve
for displaying a translated character string having a length longer than or equal to the length of the character string
indicating the translation result output from the translation unit 52. Furthermore, the display control unit 51 generates
display information for displaying the character objects included in the character string indicating the translation result
by the translation unit 52 on the display 32 along the curve for displaying the translated character string, and causes the
display 32 to display the character objects included in the character string indicating the translation result in accordance
with the generated display information.

[0367] The display processing unit 53 is implemented by, for example, the display processing circuit 31 illustrated in
FIG. 40, and includes the character string selection unit 18a, the outline addition unit 18b, and the character string moving
unit 18c similarly to the display processing unit 18 illustrated in FIG. 1.

[0368] The display processing unit 53 illustrated in FIG. 39 includes the character string selection unit 18a, the outline
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addition unit 18b, and the character string moving unit 18c. However, this is only an example, and the display processing
unit 53 may include the table storage unit 18d similarly to the display processing unit 18 illustrated in FIG. 31.

[0369] Unlike the display processing unit 18 illustrated in FIGS. 1 and 31, the display processing unit 53 generates
the curve for displaying the translated character string having the length longer than or equal to the length of the character
string indicating the translation result output from the translation unit 52. The display processing unit 53 causes the
display 32 to display the character objects included in the character string indicating the translation result output from
the translation unit 52 along the curve for displaying the translated character string.

[0370] InFIG.39,each of the operation acceptance unit 1, the character management DB 2, the character management
unit 3, the locus determination unit 4, the character string recognition unit 5, the curve information acquisition unit 9, the
character string acquisition unit 10, the character attribute information acquisition unit 11, the length comparison unit
13, the extension curve shape determining unit 14, the curve extension unit 17, the translation unit 52, the display
processing unit 53, and the character string temporary save unit 19 that are the components of the input display system,
is implemented by dedicated hardware as illustrated in FIG. 40. That is, the input display system is assumed to be one
implemented by the pointing device 21, the storage processing circuit 22, the character management processing circuit
23, the image generation processing circuit 24, the microphone 25, the voice recognition processing circuit 26, the input
interface circuit 27, the length comparison processing circuit 28, the shape determination processing circuit 29, the curve
extension processing circuit 30, the display processing circuit 31, the display 32, and the translation processing circuit 34.
[0371] However, the inputdisplay system may be one implemented by software, firmware, or a combination of software
and firmware.

[0372] When the input display system is implemented by software or firmware or the like, the character management
DB 2, the voice recognition dictionary DB 7, and the character string temporary save unit 19 are configured on the
memory 41 of the computer illustrated in FIG. 3, and a program is stored in the memory 41 for causing the computer to
execute processing procedures for the operation acceptance unit 1, the character management unit 3, the locus deter-
mination unit 4, the voice detection unit 6, the voice recognition unit 8, and the display control unit 51. Then, itis sufficient
that the processor 42 illustrated in FIG. 3 executes the program stored in the memory 41.

[0373] Next, the operation of the input display system illustrated in FIG. 39 will be described.

[0374] However, since the components other than the translation unit 52 and the display processing unit 53 are similar
to those of the input display system according to any one of the first to seventh embodiments, here, processing of the
translation unit 52 and the display processing unit 53 will be mainly described.

[0375] When the character string acquisition unit 10 acquires a character string indicating the voice recognition result
output from the character string recognition unit 5, the translation unit 52 translates the acquired character string, and
outputs a character string indicating the translation result for the character string to each of the length comparison unit
13 and the display processing unit 53.

[0376] If the character string indicating the voice recognition result is "I went to the sea in summer vacation”, for
example, the character string indicating the translation result for the character string is "l went to the sea in summer
vacation".

[0377] Similarly to the display processing unit 18 of FIG. 1 or 31, the display processing unit 53 causes the character
string indicating the voice recognition result acquired by the character string recognition unit 5 to be displayed superim-
posed on the curve image acquired by the curve information acquisition unit 9.

[0378] Furthermore, if it is not possible to cause some character objects to be displayed along the curve since the
length of the curve indicated by the curve information is shorter than the length of the character string, the display
processing unit 53 causes the display 32 to display some character objects along the extension curve added by the
curve extension unit 17, similarly to the display processing unit 18 of FIG. 1 or 31.

[0379] Upon receiving the character string indicating the translation result from the translation unit 52, the display
processing unit 53 generates the curve for displaying the translated character string having the length longer than or
equal to the length of the character string indicating the translation result.

[0380] At this time, character attribute information indicating the character width of the characters constituting the
character string indicating the translation result is received from the character management unit 3.

[0381] For example, if the character string indicating the translation result is "l went to the sea in summer vacation”,
the number of characters is 36 including spaces. Thus, if the character width of the characters constituting the character
string indicating the translation result is "2 mm", the length of the character string indicating the translation result is 72
mm as indicated in the following equation (5).

Length of character string indicating translation result =2 mm x 36 =72 mm  (5)

[0382] Thus, in this case, the length of the curve for displaying the translated character string is greater than or equal
to 72 mm.
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[0383] Furthermore, the shape of the curve for displaying the translated character string is the same as the shape of
the curve representing the locus of the line drawn by the user’s operation, that is, the shape of the curve indicated by
the curve information acquired by the curve information acquisition unit 9. When the curve is extended by the curve
extension unit 17, the shape is the same as the shape of the curve extended by the curve extension unit 17.

[0384] For example, if the shape of the curve representing the locus of the line drawn by the user’s operation is an
arc shape, the shape of the curve for displaying the translated character string is also the arc shape. If the shape of the
curve representing the locus of the line drawn by the user’s operation is a wavy line shape, the shape of the curve for
displaying the translated character string is also the wavy line shape.

[0385] Note that, when the curve is extended by the curve extension unit 17 and the length of the curve for displaying
the translated character string is longer than the length of the curve extended by the curve extension unit 17, or when
the curve is not extended by the curve extension unit 17 and the length of the curve for displaying the translated character
string is longer than the length of the curve indicated by the curve information acquired by the curve information acquisition
unit 9, the curve for displaying the translated character string is extended. For the extension of the curve for displaying
the translated character string, a method is used similar to the case of extending the curve indicated by the curve
information. Specifically, the shape of the extension portion of the curve for displaying the translated character string is
determined from the shape of the curve for displaying the translated character string, and the curve for displaying the
translated character string is extended.

[0386] Upongeneratingthe curve fordisplaying the translated character string, the display processing unit 53 generates
display information for displaying the character objects included in the character string indicating the translation result
on the display 32 along the curve for displaying the translated character string, and causes the display 32 to display the
character objects included in the character string indicating the translation result in accordance with the display infor-
mation.

[0387] Here, FIG. 41 is an explanatory diagram illustrating an example of display processing in the display processing
unit 53 of the display control unit 51.

[0388] In step A, the display processing unit 53 displays a curve image of the curve representing the locus of the line
drawn by the user’s operation on the display 32.

[0389] When the voice recognition unit 8 performs recognition processing of the user’s voice in step B, the display
processing unit 53 causes the character objects included in the character string indicating the voice recognition result
to be displayed superimposed on the curve image in step C. Steps A to C are the same as those in the first embodiment.
However, here, an example is illustrated in a case where the curve information including the curve image is output from
the locus determination unit 4 before the character string indicating the voice recognition result is output from the voice
recognition unit 8.

[0390] In step D, the display processing unit 53 causes the display 32 to display the character objects included in the
character string indicating the translation result along the curve for displaying the translated character string having the
same shape as the curve representing the locus of the line drawn by the user’s operation.

[0391] In the example of FIG. 41, the display processing unit 53 arranges the curve for displaying the translated
character string on the lower side of the curve representing the locus of the line drawn by the user’s operation, but the
curve for displaying the translated character string may be arranged on the upper side of the curve representing the
locus of the line drawn by the user’s operation, or may be arranged on the left side or the right side.

[0392] In step E, the display processing unit 53 erases the curve image of the curve representing the locus of the line
drawn by the user’s operation.

[0393] In the input display system of the eighth embodiment, the display processing unit 53 causes the display 32 to
display the curve for displaying the translated character string. However, this is only an example, and the curve for
displaying the translated character string may be transparent.

[0394] In the input display system of the eighth embodiment, the character objects included in the character string
indicating the voice recognition result and the character objects included in the character string indicating the translation
result are displayed side by side. However, this is only an example, and as illustrated in FIG. 42, the display processing
unit 53 may cause the character objects included in the character string indicating the voice recognition result to be
displayed in step C, and then causing the character objects included in the character string indicating the translation
result to be displayed from the beginning side superimposed on the curve image while causing the character objects
included in the character string indicating the voice recognition result to be erased from the beginning side in step STD.
In this case, the character objects included in the finally displayed character string is only the character objects included
in the character string indicating the translation result.

[0395] FIG. 42 is an explanatory diagram illustrating an example of display processing in the display processing unit
53 of the display control unit 51.

[0396] In the input display system of the eighth embodiment, as illustrated in FIG. 43, the display processing unit 53
may cause the character objects included in the character string indicating a result of back translation to be displayed
side by side with the character objects included in the character string indicating the voice recognition result and the
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character string indicating the translation result. FIG. 43 is an explanatory diagram illustrating an example of displaying
the character objects included in the character string indicating the translation result.

[0397] Inthe input display system of the eighth embodiment, the translation unit 52 performs translation from Japanese
into English, so that the back translation in this case means that the translation result is retranslated from English into
Japanese.

[0398] Intheexample of FIG. 43, instep D, the display processing unit 53 causes a character string in English indicating
the translation result to be displayed under a character string in Japanese indicating the voice recognition result, and
causes a character string in Japanese indicating the back translation to be displayed under the character string in English.
[0399] Furthermore, as illustrated in FIG. 44, in step D, the display processing unit 53 erases the character string in
Japanese indicating the voice recognition result displayed superimposed on the curve image, and then causes the
character string in English indicating the translation result to be displayed superimposed on the curve image. Then, the
display processing unit 53 may cause the character string in Japanese indicating the back translation to be displayed
under the character string in English. FIG. 44 is an explanatory diagram illustrating an example of displaying the character
objects included in the character string indicating the translation result.

[0400] In the eighth embodiment described above, the input display control device 100 is configured so that the
translation unit 52 is included for translating the character string acquired by the character string acquisition unit 10, and
the display processing unit 53 generates the curve for displaying the translated character string having the length longer
than or equal to the length of the character string indicating the translation result output from the translation unit 52, and
generates the display information for displaying the character objects included in the character string indicating the
translation result on the display 32 along the curve for displaying the translated character string. Thus, the input display
control device 100 can cause all the character objects included in the character string to be displayed along the curve
even when the length of the curve representing the locus of the line drawn by the operation of drawing the line is shorter
than the character string indicating the translation result.

[0401] In the input display system of the eighth embodiment, the display processing unit 53 causes the character
objects included in the character string indicating the voice recognition result and the character objects included in the
character string indicating the translation result to be displayed side by side. However, this is only an example, and when
the display processing unit 53 has a face-to-face configuration in which the display 32 includes two screens and the top
sides of the two screens are in contact with each other as illustrated in FIG. 45, the display processing unit 53 may
perform display as follows.

[0402] FIG. 45 is an explanatory diagram illustrating an example of display processing in the display processing unit
53 when the display 32 includes two face-to-face screens.

[0403] For example, the display processing unit 53 causes the character objects included in the character string
indicating the voice recognition result to be displayed on the lower screen of the two face-to-face screens in the figure,
and causes the character objects included in the character string indicating the translation result to be displayed on the
upper screen of the two face-to-face screens in the figure.

[0404] Alternatively, the display processing unit 53 causes the character objects included in the character string indi-
cating the translation result to be displayed on the lower screen of the two face-to-face screens, and causes the character
objects included in the character string indicating the voice recognition result to be displayed on the upper screen of the
two face-to-face screens.

[0405] However, since it is the two face-to-face screens, the characters are rotated 180 degrees on the upper screen
of the two face-to-face screens.

[0406] Furthermore, even in the case of the two face-to-face screens, the display processing unit 53 may cause the
character objects included in the character string indicating the result of the back translation to be displayed, as illustrated
in FIG. 46. FIG. 46 is an explanatory diagram illustrating an example of displaying the character objects included in the
character string indicating the translation result.

[0407] Note that, also in the eighth embodiment, as in the first embodiment, the input display control device 100 may
be configured so that when some of the character objects included in the character string acquired by the character
string acquisition unit 10 protrude out of the display area of the display 32 since the length of the character string acquired
by the character string acquisition unit 10 is long, some of the character objects are arranged in the non-display area.
[0408] Furthermore, when some of the character objects included in the character string indicating the translation
result protrude out of the display area of the display 32, some of the character objects indicating the translation result
may be arranged in the non-display area. By doing so, it is possible to avoid a situation in which the character objects
included in the character string indicating the translation result cannot be generated.

[0409] In a case where the character objects included in the character string indicating the translation result are
arranged in the non-display area, when the user selects the character string indicating the translation result, outlines of
a color different from that of the character objects may be added to the contours of the character objects included in the
character string, as in the first embodiment.

[0410] Moreover, as in the first embodiment, the movement of the selected character string may be accepted. By
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doing so, it is possible to avoid a situation in which all the character objects included in the character string indicating
the translation result cannot be displayed.

[0411] Furthermore, when the user selects and moves either or both of the character string acquired by the character
string acquisition unit 10 and the character string indicating the translation result, the acquired character string and the
character string indicating the translation result may be moved together. By doing so, it is possible to prevent the
characters from being arranged at distant positions after the movement. Note that, a configuration is also possible in
which movements are separately performed.

[0412] Moreover, similarly to the above, the back translation may be generated to straddle a border between the
display area and the non-display area, and made selectable by the user and moved after the selection, whereby all the
character objects included in the character string may be displayed.

Ninth Embodiment.

[0413] In the input display system illustrated in FIGS. 1 and 31, the character string recognition unit 5 acquires the
character string indicating the voice recognition result as the character string to be displayed.

[0414] In a ninth embodiment, an input display system will be described in which a character string recognition unit
60 acquires a character string indicating the recognition result of characters drawn by the operation accepted by the
operation acceptance unit 1, as the character string to be displayed.

[0415] FIG. 47 is a configuration diagram illustrating the input display system including an input display control device
according to the ninth embodiment, and FIG. 48 is a hardware configuration diagram of the input display system according
to the ninth embodiment.

[0416] In FIGS. 47 and 48, since the same reference numerals as those in FIGS. 1 and 2 denote the same or corre-
sponding portions, the description thereof will be omitted.

[0417] The character string recognition unit 60 includes a character recognition processing unit 61, and outputs the
character string indicating the recognition result of the characters drawn by the operation accepted by the operation
acceptance unit 1 as a character string to be displayed, to each of the locus determination unit 4 and the character string
acquisition unit 10.

[0418] The characterrecognition processing unit61 isimplemented by, for example, a character recognition processing
circuit 35 in which an optical character recognition (OCR) function that is optical character recognition processing is
implemented. The character recognition processing unit 61 recognizes the characters drawn by the operation accepted
by the operation acceptance unit 1, and outputs the character string indicating the recognition result of the characters,
as the character string to be displayed, to each of the locus determination unit 4 and the character string acquisition unit 10.
[0419] InFIG.47,each of the operation acceptance unit 1, the character management DB 2, the character management
unit 3, the locus determination unit 4, the character string recognition unit 60, the curve information acquisition unit 9,
the character string acquisition unit 10, the character attribute information acquisition unit 11, the length comparison unit
13, the extension curve shape determining unit 14, the curve extension unit 17, the display processing unit 18, and the
character string temporary save unit 19 that are components of the input display system, is implemented by dedicated
hardware as illustrated in FIG. 48. That is, the input display system is assumed to be one implemented by the pointing
device 21, the storage processing circuit 22, the character management processing circuit 23, the image generation
processing circuit 24, the microphone 25, the voice recognition processing circuit 26, the input interface circuit 27, the
length comparison processing circuit 28, the shape determination processing circuit 29, the curve extension processing
circuit 30, the display processing circuit 31, the display 32, and the character recognition processing circuit 35.

[0420] However, the inputdisplay system may be one implemented by software, firmware, or a combination of software
and firmware.

[0421] When the input display system is implemented by software or firmware or the like, the character management
DB 2 and the character string temporary save unit 19 are configured on the memory 41 of the computer illustrated in
FIG. 3, and a program is stored in the memory 41 for causing the computer to execute processing procedures for the
operation acceptance unit 1, the character management unit 3, the locus determination unit 4, the character recognition
processing unit 61, and the display control unit 12. Then, it is sufficient that the processor 42 illustrated in FIG. 3 executes
the program stored in the memory 41.

[0422] FIG.49is anexplanatory diagramillustrating an example of processing of displaying a character string indicating
a character recognition result.

[0423] Next, the operation of the input display system illustrated in FIG. 47 will be described.

[0424] In the input display system illustrated in FIG. 47, it is assumed that the pointing device 21 implementing the
operation acceptance unit 1 is a touch panel. Thus, when the user performs operation of drawing characters as operation
of drawing lines on the touch panel by using one’s finger or an input pen for the touch panel, the operation acceptance
unit 1 accepts the operation of drawing the characters, and outputs a content of the operation to each of the locus
determination unit 4 and the character string recognition unit 60.
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[0425] The content of the operation of drawing the characters to be output is, for example, time-series data indicating
a continuous change of position coordinates on the touch panel as coordinates of a position of the finger or a position
of the input pen in contact with the touch panel.

[0426] In the example of FIG. 49, in step A, the user handwrites a character string "l want to eat Japanese food".
[0427] The character recognition processing unit 61 of the character string recognition unit 60 recognizes multiple
characters drawn by the operation accepted by the operation acceptance unit 1, acquires a character string indicating
the recognition result of the multiple characters, and outputs the acquired character string to each of the locus determi-
nation unit 4 and the input display control device 100.

[0428] Upon receiving the content of the operation of drawing one or more characters from the operation acceptance
unit 1 and receiving the character string from the character recognition processing unit 61, the locus determination unit
4 performs processing of allocating the content of the operation of drawing the one or more characters for each character.
[0429] Specifically, it is as follows.

[0430] First, the locus determination unit 4 identifies a coordinate X ggr having the smallest X coordinate and a
coordinate Xg,gnT having the largest X coordinate among the position coordinates on the touch panel indicated by the
time-series data that is the content of the operation of drawing the characters. The locus determination unit 4 calculates
the length in the X direction of the character string by subtracting the coordinate X ggt from the coordinate Xg,gnt
identified.

[0431] Then, the locus determination unit 4 calculates the length in the X direction per character by dividing the length
in the X direction of the character string by the number of characters, and also calculates a coordinate range in the X
direction where each character exists, from the length in the X direction per character and the coordinates X, ggt. For
example, the coordinate range in the X direction where the n-th character from the left end of the character string exists
is calculated as (length in the X direction per character X (n-1) + X gg71) to (length in the X direction per character X n
*+ XLepT)-

[0432] The locus determination unit 4 finds the coordinate range in the X direction including each position coordinate
indicated by the time-series data, and allocates it to the coordinate range in the X direction corresponding to each position
coordinate indicated by the time-series data, thereby allocating the content of the operation of drawing the one or more
characters for each character.

[0433] Next, for a coordinate range unit in the X direction, the locus determination unit 4 calculates an average value
of X coordinates and an average value of Y coordinates of multiple position coordinates indicated by the time-series
data included in the coordinate range, as the center coordinates of the character corresponding to the coordinate range.
[0434] Upon calculating the center coordinates of each character included in the character string, the locus determi-
nation unit 4 generates one line by connecting the center coordinates of the respective characters as illustrated in step
B of FIG. 49, sets the one line as a curve representing the locus of the character string, and outputs curve information
indicating the curve to the input display control device 100.

[0435] Here, assuming that the sizes of the characters included in the character string are equal, the length in the X
direction per character is calculated by dividing the length in the X direction of the character string by the number of
characters. In the case of handwritten characters, the sizes of the characters are not always equal, so the coordinate
range unit in the X direction may not match each character included in the character string.

[0436] However, in the input display system illustrated in FIG. 47, even if the center coordinates of each character are
not exactly known, if the center coordinates are known of each area obtained by dividing an area where the character
string exists in the X direction, a curve indicating an arrangement direction of the character string can be obtained. Thus,
even when the sizes of the characters are not equal, the curve can be obtained by the above method.

[0437] Furthermore, here, when the locus determination unit 4 obtains the curve indicating the arrangement direction
of the character string, each position coordinate indicated by the time-series data is allocated to the coordinate range
unit in the X direction; however, for example, when the handwritten characters are written vertically, each position
coordinate indicated by the time-series data may be allocated to a coordinate range unitin the Y direction.

[0438] It goes without saying that the method of allocating each position coordinate described here is only an example,
and other methods may be used.

[0439] Furthermore, here, for simplicity of explanation, the locus determination unit 4 generates one line on the basis
of the coordinates in the X direction and the coordinates in the Y direction; however, by considering the coordinates in
the Z direction, it is possible to generate a three-dimensional line.

[0440] In the input display system illustrated in FIG. 47, the curve is obtained from the operation content of drawing
characters. However, this is only an example, and when the user performs the operation of drawing a line described in
the first embodiment separately from the operation of drawing characters and thus the operation acceptance unit 1
accepts the operation of drawing the characters and the operation of drawing the line, the locus determination unit 4
may determine the curve representing the locus of the drawn line from a content of the operation of drawing the line
accepted by the operation acceptance unit 1.

[0441] When the character string acquisition unit 10 acquires the character string output from the character recognition
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processing unit 61 of the character string recognition unit 60, the display processing unit 18 generates display information
for displaying the character string on the display 32 along the curve indicated by the curve information acquired by the
curve information acquisition unit 9. The display processing unit 18 causes the display 32 to display the character string
in accordance with the generated display information.

[0442] In step C of FIG. 49, the display processing unit 18 draws a curve representing a locus so that the locus and
the handwritten characters are arranged side by side, and causes the character objects included in the character string
to be displayed. However, this is not limited thereto, and the display processing unit 18 may, for example, cause the
handwritten characters to be erased and then draw a curve at a position of the handwritten characters and cause the
character objects included in the character string to be displayed.

[0443] Furthermore, the curve representing the locus may be transparent.

[0444] In the input display system illustrated in FIG. 47, the locus determination unit 4 can obtain the curve from the
operation content of drawing characters. However, asin the firstembodiment, the recognized character string is displayed
with characters having predetermined attributes. Thus, when the length of the obtained curve is shorter than the length
of the character string, the display processing unit 18 cannot cause some characters included in the character string to
be displayed along the curve, as in the first embodiment.

[0445] In this case, as in the first embodiment, the curve extension unit 17 extends the curve, so that the display
processing unit 18 causes some characters that are not displayed to be displayed.

[0446] Specifically, the length comparison unit 13 compares the length of the curve with the length of the character
string, the extension curve shape determining unit 14 determines the shape of the extension curve, and the curve
extension unit 17 adds the extension curve to the curve indicated by the curve information acquired by the curve infor-
mation acquisition unit 9, whereby the curve is extended. Then, the display processing unit 18 causes some characters
that are not displayed to be displayed along the extension curve.

[0447] In the ninth embodiment described above, the input display system is configured so that the character string
recognition unit 60 recognizes the characters drawn by the operation accepted by the operation acceptance unit 1, and
the character recognition processing unit 61 is included for acquiring the character string indicating the character rec-
ognition result as the character string to be displayed. Thus, even when the handwritten characters are displayed, the
input display system can avoid a situation in which all the character objects included in the character string cannot be
displayed, as in the first embodiment.

[0448] Note that, in the ninth embodiment as well, as in the first embodiment, the input display control device 100 may
be configured so that when the length of the character string indicating the recognition result is long and thus some of
the character objects included in the character string protrude out of the display area of the display 32, some of the
character objects are arranged in the non-display area.

[0449] Furthermore, in a case where the character objects included in the character string indicating the recognition
result are arranged in the non-display area, when the user selects the character string, outlines of a color different from
that of the character objects may be added to the contours of the character objects included in the character string, as
in the first embodiment.

[0450] Moreover, the movement of the selected character string may be accepted. By doing so, it is possible to avoid
a situation in which all the character objects included in the character string indicating the recognition result cannot be
generated.

[0451] Furthermore, when the user selects and moves either or both of the handwritten character string and the
character string indicating the recognition result, the handwritten character string and the character string indicating the
recognition result may be moved together. By doing so, it is possible to prevent the characters from being arranged at
distant positions after the movement. Note that, a configuration is also possible in which movements are separately
performed.

Tenth Embodiment.

[0452] Intheinputdisplay systemillustratedin FIG.47,an exampleisillustratedin which the character string recognition
unit 60 including the character recognition processing unit 61 is applied to the input display control device illustrated in
FIG. 1.

[0453] In atenth embodiment, an input display system will be described in which the character string recognition unit
60 including the character recognition processing unit 61 is applied to the input display control device illustrated in FIG. 39.
[0454] FIG. 50 is a configuration diagram illustrating the input display system including the input display control device
according to the tenth embodiment.

[0455] FIG. 51isanexplanatory diagramillustrating an example of processing of displaying a character string indicating
a translation result.

[0456] Intheinput display system illustrated in FIG. 47, the display processing unit 18 causes the display 32 to display
the character string indicating the recognition result of the multiple characters along the curve indicated by the curve
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information acquired by the curve information acquisition unit 9.

[0457] On the other hand, the input display system illustrated in FIG. 50 is different from the input display system
illustrated in FIG. 47 in that the display processing unit 53 also causes the display 32 to display the character string
indicating the translation result along the curve indicated by the curve information as illustrated in step C of FIG. 51.
[0458] In the tenth embodiment described above, as in the eighth embodiment, even when the length of the curve
indicated by the curve information acquired by the curve information acquisition unit 9 is shorter than the character string
indicating the translation result by the translation unit 52, the display processing unit 53 can cause the entire character
string to be displayed along the curve.

[0459] Note that, in the tenth embodiment as well, as in the first embodiment, the input display control device 100 may
be configured so that when the length of the character string indicating the translation result is long and thus some of
the character objects included in the character string protrude out of the display area of the display 32, some of the
character objects are arranged in the non-display area.

[0460] Furthermore, in a case where the character string indicating the translation result is disposed in the non-display
area, when the user selects the character string indicating the character string, outlines of a color different from that of
the character objects may be added to the contours of the character objects included in the character string, as in the
first embodiment.

[0461] Moreover, the movement of the selected character string may be accepted. By doing so, it is possible to avoid
a situation in which all the character objects included in the character string indicating the translation result cannot be
generated.

[0462] Furthermore, when the user selects and moves either or both of the handwritten character string and the
character string indicating the translation result, the handwritten character string and the character string indicating the
translation result may be moved together. By doing so, it is possible to prevent the characters from being arranged at
distant positions after the movement. Note that, a configuration is also possible in which movements are separately
performed.

[0463] Note that, in the invention of the present application, within the scope of the invention, free combination of
embodiments, a modification of an arbitrary component of each embodiment, or omission of an arbitrary component in
each embodiment is possible.

INDUSTRIAL APPLICABILITY

[0464] The input display control device, the input display control method, and the input display system according to
the present invention are suitable for applications for displaying arranged character objects.

REFERENCE SIGNS LIST

[0465] 1: operation acceptance unit, 2: character management DB, 3: character management unit, 4: locus determi-
nation unit, 5: character string recognition unit, 6: voice detection unit, 7: voice recognition dictionary DB, 8: voice
recognition unit, 9: curve information acquisition unit, 10: character string acquisition unit, 11: character attribute infor-
mation acquisition unit, 12: display control unit, 13: length comparison unit, 14: extension curve shape determining unit,
15: curve storage unit, 16: shape determination processing unit, 17: curve extension unit, 18: display processing unit,
18a: character string selection unit, 18b: outline addition unit, 18c: character string moving unit, 18d: table storage unit,
19: character string temporary save unit, 21: pointing device, 22: storage processing circuit, 23: character management
processing circuit, 24: image generation processing circuit, 25: microphone, 26: voice recognition processing circuit, 27:
input interface circuit, 28: length comparison processing circuit, 29: shape determination processing circuit, 30: curve
extension processing circuit, 31: display processing circuit, 32: display, 34: translation processing circuit, 35: character
recognition processing circuit, 41: memory, 42: processor, 51: display control unit, 52: translation unit, 53: display process-
ing unit, 60: character string recognition unit, 61: character recognition processing unit, 70: camera, 71: image acquisition
unit, 100: input display control device

Claims
1. Aninput display control device comprising:
an image acquisition unit for acquiring an image of a three-dimensional space;
a curve information acquisition unit for acquiring curve information indicating a three-dimensional curve;

a character string acquisition unit for acquiring a character string; and
a display control unit for generating display information for superimposing character objects that are objects
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indicating characters included in the character string acquired by the character string acquisition unit on the
image acquired by the image acquisition unit, along a curve indicated by the curve information acquired by the
curve information acquisition unit, wherein

when some of the character objects for the characters included in the character string acquired by the character
string acquisition unit protrude out of a display area of a display since a length of the character string acquired
by the character string acquisition unit is long, the display control unit arranges some of the character objects
for the characters in a surrounding three-dimensional space of a three-dimensional space indicated by the
display area.

The input display control device according to claim 1, wherein when a position of the three-dimensional space
indicated by the image acquired by the image acquisition unit is changed and thus character objects arranged in
the surrounding three-dimensional space enter the three-dimensional space whose position is changed, the display
control unit generates display information for superimposing the character objects arranged in the surrounding three-
dimensional space on the image acquired by the image acquisition unit.

The input display control device according to claim 1, wherein the display control unit includes a character string
selection unit for accepting selection of the character string in which some of the character objects for the characters
are arranged in the surrounding three-dimensional space.

The input display control device according to claim 3, wherein when a user’s contact time with respect to a character
object superimposed on the image, among the character objects for the characters included in the character string
in which some of the character objects for the characters are arranged in the surrounding three-dimensional space,
is longer than a threshold value, the character string selection unit accepts selection of the character string.

The input display control device according to claim 3, wherein the display control unit includes an outline addition
unit for adding, to contours of the character objects for the character included in the character string of which selection
is accepted by the character string selection unit, outlines of a color different from that of the character objects.

The input display control device according to claim 3, wherein the display control unit includes a character string
moving unit for accepting movement of the character string of which selection is accepted by the character string
selection unit.

The input display control device according to claim 6, wherein when the character string moving unit accepts move-
ment for disposing the entire character string of which selection is accepted by the character string selection unit in
the three-dimensional space indicated by the image acquired by the image acquisition unit, the display control unit
generates display information for superimposing, on the image, the character objects for all the characters included
in the character string.

The input display control device according to claim 6, wherein when the character string moving unit accepts move-
ment for moving the entire character string of which selection is accepted by the character string selection unit
outside the image acquired by the image acquisition unit, the display control unit discards the character string.

The input display control device according to claim 1, wherein the display control unit generates display information
for superimposing, on the image, the objects arranged in the surrounding three-dimensional space by making a line
break in the character string in which some of the character objects for the characters are arranged in the surrounding
three-dimensional space.

The input display control device according to claim 9, wherein the display control unit generates a curve having a
shape identical to a shape of the curve indicated by the curve information acquired by the curve information acquisition
unit, and generates display information for superimposing, on the image, the objects arranged in the surrounding
three-dimensional space along the generated curve.

The input display control device according to claim 1, wherein the display control unit generates display information
for superimposing, on the image acquired by the image acquisition unit, the character objects for all the characters
included in the character string in which some of the character objects for the characters are arranged in the
surrounding three-dimensional space, by moving the entire character string into the three-dimensional space indi-
cated by the image.
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The input display control device according to claim 1, wherein the display control unit makes the length of the
character string in which some of the character objects for the characters are arranged in the surrounding three-
dimensional space less than or equal to a length of the curve indicated by the curve information acquired by the
curve information acquisition unit, by reducing sizes of the character objects for the characters included in the
character string.

The input display control device according to claim 1, wherein when the length of the character string acquired by
the character string acquisition unit is shorter than a length of the curve indicated by the curve information acquired
by the curve information acquisition unit, the display control unit increases sizes of the character objects for the
characters included in the character string within a range in which the length of the character string is not longer
than the length of the curve.

The inputdisplay control device according to claim 1, wherein the display control unit performs processing of replacing
the character string acquired by the character string acquisition unit with another character string having a meaning
identical to a meaning of the character string and having a length shorter than the length of the character string,
and generates display information for superimposing, on the image acquired by the image acquisition unit, the
character objects for all the characters included in the character string after replacement processing, along the curve
indicated by the curve information acquired by the curve information acquisition unit.

The input display control device according to claim 1, wherein

the curve information acquisition unit acquires a plurality of pieces of the curve information, and

the display control unit generates display information for superimposing, on the image acquired by the image
acquisition unit, the character objects for the characters included in the character string acquired by the character
string acquisition unit, along curves indicated by each of the plurality of pieces of curve information acquired by
the curve information acquisition unit.

An input display control method, comprising:

acquiring an image of a three-dimensional space, by an image acquisition unit;

acquiring curve information indicating a three-dimensional curve, by a curve information acquisition unit;
acquiring a character string, by a character string acquisition unit; and

performing processing of generating display information for superimposing character objects that are objects
indicating characters included in the character string acquired by the character string acquisition unit on the
image acquired by the image acquisition unit, along a curve indicated by the curve information acquired by the
curve information acquisition unit, by a display control unit, wherein

when some of the character objects for the characters included in the character string acquired by the character
string acquisition unit protrude out of a display area of a display since a length of the character string acquired
by the character string acquisition unit is long, the display control unit arranges some of the character objects
for the characters in a surrounding three-dimensional space of a three-dimensional space indicated by the
display area.

An input display system comprising:

an image acquisition unit for acquiring an image of a three-dimensional space;

an operation acceptance unit for accepting operation of drawing a line in the three-dimensional space;

a locus determination unit for determining a locus of the line drawn by the operation accepted by the operation
acceptance unit;

a character string recognition unit for recognizing a character string to be displayed;

a curve information acquisition unit for acquiring curve information indicating a three-dimensional curve repre-
senting the locus determined by the locus determination unit;

acharacter string acquisition unit for acquiring the character string recognized by the character string recognition
unit; and

a display control unit for generating display information for superimposing character objects that are objects
indicating characters included in the character string acquired by the character string acquisition unit on the
image acquired by the image acquisition unit, along a curve indicated by the curve information acquired by the
curve information acquisition unit, wherein

when some of the character objects for the characters included in the character string acquired by the character
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string acquisition unit protrude out of a display area of a display since a length of the character string acquired
by the character string acquisition unit is long, the display control unit arranges some of the character objects
for the characters in a surrounding three-dimensional space of a three-dimensional space indicated by the
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FIG. 3
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FIG. 4
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FIG. 5
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FIG. 6
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FIG. 8

[When Curve Information Including Curve Image Is Output First]
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FIG. 9

[When Character String Indicating Voice Recognition Result Is Output First]
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FIG. 1TA
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FIG. 14
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FIG. 18
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FIG. 21
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FIG. 42
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FIG. 43
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FIG. 44
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FIG. 46
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FIG. 49
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FIG. 51

Step A &

S
7 Want o Bat et ,\‘)L : : .
Fsdn ﬂ.;@,i’fz Write Characters in Handwriting

Step B (N

Generate Curve of Handwritten

&
a T
Want tOE"“k x Character String

Curve
S

Step C @
<©
o
@ Want 1o Eat 33@36
/\( N -

Curve

Cause Character Objects Included in
Character String Indicating Translation
Result to Be Displayed in Same Shape near
Curve of Handwritten Character String

90



10

15

20

25

30

35

40

45

50

55

EP 3 879 391 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2018/045174

A.  CLASSIFICATION OF SUBJECT MATTER
Int. Cl. GO6F3/0481(2013.01)1,

According to International Patent Classification (IPC) or to both national

GO6F3/0484(2013.01)1

classification and IPC

B. FIELDS SEARCHED

Int. Cl. GO6F3/0481, GO6F3/0484

Minimum documentation searched (classification system followed by classification symbols)

Published examined utility model applications of Japan 1922
Published unexamined utility model applications of Japan 1971
Registered utility model specifications of Japan 1996
Published registered utility model applications of Japan 1994

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

-1996
-2019
-2019
-2019

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y WO 2017/138076 Al (MITSUBISHI ELECTRIC CORP.) 17 1-17
August 2017, paragraphs [0010]-[0053], [0062],
fig. 1-13, 16 & KR 10-2018-0098681 A & CN
108700981 A

Y WO 2016/203792 Al (SONY CORP.) 22 December 2016, 1-17
paragraphs [0014]1-[0019], fig. 1 & US 2018/0174366
Al, paragraphs [0046]-[0051], fig. 1 & CN
107683497 A

Y JP 2016-184294 A (FUJITSU LTD.) 20 October 2016, 1-17
paragraphs [0011], ([0012], [0086]-[0088]1, fig. 1,
8, 9 & US 2016/0284051 Al, paragraphs [0022],
[0023], [00%88]-[0100], fig. 1, 8, 9

& Further documents are listed in the continuation of Box C.

I:l See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

31.01.2019

Date of mailing of the international search report

05.03.2019

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,

Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

91




10

15

20

25

30

35

40

45

50

55

EP 3 879 391 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2018/045174
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y WO 2017/098822 Al (SONY CORP.) 15 June 2017, 1-17
paragraphs [0016]-[0087], fig. 1-16 & US
2018/0315246 Al, paragraphs [0052]-[0124], fig. 1-
16 & EP 3389020 Al & CN 108292448 A

Y JP 2017-010480 A (SHARP CORP.) 12 January 2017, 3-8, 11
paragraphs [0014]-[0038], fig. 1-6 & US
2016/0378290 Al, paragraphs [0044]1-[0068], fig. 1-
6 & CN 106293450 A

Y JP 2016-206603 A (KYOCERA DOCUMENT SOLUTIONS INC.) 3-8, 11
08 December 2016, paragraphs [0015]-[0019], fig. 2
(Family: none)

Y JP 2009-205304 A (NTT DOCOMO INC.) 10 September 3-8, 11
2009, paragraphs [0121]-[0130], fig. 13, 14
(Family: none)

Y JP 2009-025420 A (CANON INC.) 05 February 2009, 9-10
paragraphs [0074]-[0077], fig. 11 & US
2009/0021530 Al, paragraphs [0105]1-[0108], fig. 11
& CN 101350068 A

Y JP 2015-022377 A (ANDEX CO., LTD.) 02 February 9-10
2015, paragraph [0111] (Family: none)

Y JP 2007-133885 A (MAKE SOFTWARE KK) 31 May 2007, 12-13, 15
paragraphs [0077]-[0081], [0111], fig. 11 (Family:
none)

Y JP 2013-020444 A (HITACHI ALOKA MEDICAL, LTD.) 31 14
January 2013, paragraph [0055], fig. 11 (Family:
none)

Form PCT/ISA/210 (continuation of second sheet) (January 2015)

92




EP 3 879 391 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« WO 2017138076 A [0003]

93



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

